USE OF THE INSTRUCTOR’ S MANUAL 


The problem solution portion of this manual has been prepared for the 
instructor who wishes to occasionally refer to the authors’ method of solution 
or who wishes to check the answer of his (her) solution with the result 
obtained by the authors. In the interest of space and the associated cost of 
educational materials, the Solutions are very concise. Because the problem 
solution material is not intended for posting of Solutions or classroom 
presentation, the authors request that it not be used for these purposes. 

In the transparency master section there are approximately 40 solved 
problems selected to illustrate typical applications. These problems are 
different from and in addition to those in the textbook. Instructors who have 
adopted the textbook are granted permission to reproduce these masters for 
classroom use. 
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200 N (r*=o.*nv 

T 0 > ?N N 

\ IÜ 


* 

t 

i 

_J 

V y 

' 15o N 

>— 


O * O : (o* 2 ) - ' 5o ( 0 .- 2 ) - \<>0 (o.l ) S- (O . \)T =• O 

~ - G0 N 

F* s * ^00 + 150 - (ifeo i to')cos3CJ*= 159.5 N 
R^ « XF^ ' (U& + 3o) sin 3 o' * 110 M 

R ~ Rf = HzJ N 

e = -tarv'' ( R ^y dJ s H^_ 



a/85| R = 4Su - 15 j Ib 

= 25(3oJ+- 1 - It50 IW-in. 
or Mf\ * ~ l&5C>k Ib-m. 

^or -fiml lint o-f act’un , f x R - Mp, 

(x.¿ * ^ i") X (*45 1 - »5J ^ = - IfcS&k 

=> - 15* - 45j r - |<*So ¡j s “ 3 Í(fy 

(f\*U irvtcrGepts : **110") - '°A J 



.^/-k J - toupU oit f\ : 

= 5 ir = [- ^- ( 2 S<^ - 3 ( 5 oo)Jj 1 4 oo [cos 3 o*t - sin 3 «‘j 
= 344 L - ^00 j N 

^ M a - 5 oo [2. 5 1- s -t 75 ] + 25o [10] +400(2.5) 
= II 000 N‘m CVÍ 



Cor\4i*t»on • = r kR 

-l\ 000 k -(ocl tjj ) x (344 t-aaooj^ 

= (-^oo x - 34 t^)k 
Set 3 = 0 ^ <*U'n 5 m (!) 



o. IZO m 
0.200 m 
O. “300 t n 



R = r^= 2.4(c2o\-s20j) + 1.5 (-s20\ - c2o°j) 
-v 3.C,(;c2o\ t s2o\,) * -U4|i - kN 

i> M„= (a.4(o.?0*1.5 (<M 2 ) 4 3.t(o.3^)c«2^= U35 KN w 
rxR-Wc- ('iU'^)x (-l.fc4li-&.Wj^ - -I.U35 

4» -o.3<n* t I. t4|ij r - l.t^s 

&x»i intert-xp-fe *• nt,= I.C.3T n\ j - -O.S17 m 



| R “ ^ P - 400 (cos4>*í 45*j ^ 1 50O^S»n I5° t -Ca£> tS°J j 

= 4(21 -"JUj N 

5 Mo® (500 — 4o (o, o boj = $>N‘m 

por the. line of actiorv of tht stflw\4*Unt : 

rx K = 

C^¿tai\x (4I2¿“1U,¿} = -lo b 

— 1 (i(a *4 — 4 \^ - "(a 

(por **o: i j = 0.0 14-55 v* or ^ - 1455 mm 

(For -o*. ^ s O.OOT83 m or OC * 1. E3 rnro 



| Forcc - «t - f\ : 

R = — -500^ + to i - |ooj - 4 &¿ +. koo; 


= 2.0 0 Ib 



21- 4o(_^.^=_ 48 |t-f t 


RA- t% 

j ^ Nh_ 4 % 

* ^ 

- 2-40 ft 


4? It-ft 



£ = ^ F = -*-40 *- 4 O -* S 0 sir\ 3o*)i 

+ (S0 Coi -r 'lo) j 

= ISS i - 113.3^ II 

So ** 3o* (3^ =55X0 u-¡«. 

~ 4bO U>-Ft (V^ ^ 

For \int of .f mulknt • 

£x R - 

('‘i* {j¿) x ('*SL V 113.3^ = Hk6 k 

1 13.3 -x - ISS 3 = H(.o 

K =• H.Qfe fv- ^Vy?>v \A» o. 
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| For a TL tro -forct- Coupk sv 

a"t Wmt O : 

' ' ’k 

R =, SF- (“ F c Sin 3o° -t r D sm3o*)C 

r(50 -to-lOo --so v F b 

r F c i- Fo <Ui 3</) j = o 

^ F c « F„ ^F 

§M 0 - -io( o.s} * 50(0^ “ ‘^C i :j s)i-F 6 (^) 
- 50 (2.s) 1 - 2. F cu?, 3ft* (2.Í) = o 

F- F c - F b ^ (,.42 h N 



TJ¿* tkt x-^ coordmates o*F tht "Figure : 
H = 5ZF = 2o(sín S* i -*• Cas5‘j j i 40 (sin 15 *í - 
co¿IS % j) = I2,l0t - IK.llj H> 

M 0 = 6>.5 (eos 3o* ¿ tS¡n3o^\x4o(sm|5*v - Cas 15 jJ 

+ G.5 (-Cos3o\ - 3Ín3<> j'J x Z<> (stn 5V + casS*jJ 
= -358 k Ik-wv 


Con<di.t\ór\ "fw* o-f a^tion o-f res*i tfca*t • 
f xX * M 0 

Caí j) X (J2..I0Í, - IS.llj} = -358k 
(;l*.7lx- 12.10^ k = -35$k 
or~l?.7lx - I 2 .l 0 j = -358 
( ar y =.-1.547 x + 2*U m.J 




= 5.611 - 4.0tj - 1.75 k kN 
^ 



F=Fn ftB = 4 oo | 


i 0.2 l i- o.5 ¿ - o. | k 




f] 


* - I44.U + 3iSj -73.at N 


Frojection an"to ■x-Qfcis Fy = - (44.1 N 



c o 

I * t -3- « «. 

= O. 3ZIÍ ♦ 0.l4lj - o.m k kN 

índ»catc«L Coordínate Systcmj are 
e^uív*lfc»tt par tV\e ^uestjwi at Pañi. 


1. 5s ♦ 3 4 - 4.5 jt. 
I.5%3 x -r4,5 l 




GF ~ T‘?<3F 


=(o.3*ú ^ O.Utj-<Mí.2ky 


21 -3k 


0.^78 kN 



M rí F « 5 eos 5o* ^ 3.2! kN 

hor 

F x * 3.2| eos 45 * = /-35S kN 

4 = 3.21 Sin 45° = 2.^1 kN 

- 5 sin 5o * = 3. !3 kN 

S. F= I.35ÍÍ + 2.1| j *3.83k kN 
~ 

Projection on^o = kN 

TV-^ ec*t»&n on"to OE, : 

FU = f • Qo 6 

= (í.35St + 2.11^ i-3.nk)-(cos3o* i t sin 3o 
- 2.43 kN 



2/^8 1 A8 - V/.2*~+ o. 5 V ó;T x - / 304 r~ 

¿= -/-V//.Í04 -'0.9 ZO ) 

'*'» = 0.5//''¡ 0 4z 0.395 1 7~ - 2 (-O. 9¿o¿ t-o 

n = 0.///.3O4 = O.o7¿7 J 


39 3 j +0.07 7¿f) 
k*J 



Z M 1 The Coordínate of *f*mt ^ ar<_ 

C < Xt ) J^ t 2:^) " (j.£> ^ “O.? sin ^0° O. ? 0^30^) 

'Tkt “p^ilnn 80 IS 

8_0 r (p~l.^ i -h (o.T- (-0.4)) j + (>fc-0.&V)k 

- - 1.4 i + l.lj -i O. Bolle, m 


¡ht umt vechr viV\*cV\ chafan!» r n¿fj t>C i$ 

- t- l-lxj 4- &.SVJ k 




l.^ + l.lN 0.507* 


= -O.lWl -t-o. 54?j i-o ^L53k 
“TV\^r\ T r T 

= 750 (-0, lili 4 0.54ÍJ + o.253k) 

^-STBt + -4-llj -*-^15k N 




= 500 [0.78lt - 0.4-«Sj + o.Slokl lt 



Zf\ 0| 2. hf^J ’ fbr f A3 - \í o.Z x t VcT2 






dos © - 



¿ a &<*/**) 
(t *■ 2j - k) • pjp (2j * Á-) 


=á ( +-' } 

Fs 



í ó 

rib 

Vüs" 

" 2 . 


- /¿A A-A/ 

e= 5 fc.«° 

i 


tr> 

2 




¡ 3 ‘ 




? sin 30° ■= 2 sin 30" 
= H IV> 

- Pcos3o° 

= b.<i3 Ib 

38 ^ *‘ n 2o * 

- 2.31 Ib 




Coi 2 o ° 


í>. 51 Ib 


4.51 i. -v 2.3Tj +4.00 k Ib 


Cos = p */p = * ,Sl /s j ©x s 35 . 5 " 
Coi ©^ = p u/p= 23 ' 7 /g ; ©jj » 72.?° 
eos e 2 = F */p = 4/g ) e¿ * fcO.O * 
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T=Tn ec 


T= 800 [ — 4¿= 

- 74 4 



u Vi' 

» 7S 

•|.5 l * 


1 10.71 - 

775j 

•t- 166.0 k 16 


4j 



C04 \ = 

7.23 > 


* 82.0* 

co* 

-i 

7.23 ) 

e J 

* /6S.6’ 

COS 6 £. 

= '-5 

7.23 ) 

a 2. 

= 7«.o - 




- 300^0.^141 t 0 (,44-j 

n 8c = co¿as°j + s'ía 2.s o k 

Car Oj ~Cge ~ T * CíCiC CkWtoim 

"Tqc, = ^5\ N 



= 120-10 sin M'- 62* 

Js'-ÜA s 0 - CC.S40 0 ) = £>£.1 mm j£ 

2.$ *Z* - O- 14-0- - J4o him 

M --Vc^.l t¿$ 1% 140" \^oJ^ - 


I mm 
I o 


= 168.0 mm _ - 

1 = - 0.370 

* lfe?.o 

» s iüi - °' 4, ° 

" s /l 8 T - : ' 0 - 833 



N <*» 

_;• e 


T = 5oo N 


\ 


.\ T - 500 (0.370 i ^ o. *«-ioj - 0.833 k) M 

DC - V \4o*~ +- loo z ' = 172.0 

*}oc - *" 172o 3 ¡7Zo - ' 0.5?lj- 0.8l4k 

T 0c " T* Do c * 500 (o.37li 0.4IOJ -o.833k)*(o.5?| j -0^14^ 

= 453 N 




izo 77 9//. 5 nnzl.z/ /tS n=ú.45//,S 

^ ~ /. s ( A 7 ^9l ■*- /. Z¿ f 0. 4S ¿r J 

- ’ - s 7 7< ?é + Z J * A 45 tr) • ~ 5 (o. y 79c t /. 2 yV 

= ¿Tz¿(-0. 779 \ /T2t 0.4s X )‘~^~ 0. 601* ti. <Ht 0.¿oi^ 
z4££(/.o35) = 46.0 V 




* I he o*f point A IX 

r ñ * I0CO5 15 a t H kj lo 5W 15" k 

= TUifLjt d, ^*' r|Ct ‘ fr ‘ m 0 

- ^ H-o díik cen-tcr 

r Q ~ Scos3o°l + (k+36)j - 5 sin 3o* k 
= 34) j - 4 k ir. 

r*o * r R -r A =- 2.T3l t34j -4.5 ^k »« . 

^ unstrctche^Jenjth 

f A& = y z l 3% 34* *4.5*}* ' - 34.7 ¡n. » V(«-lo)% 34 1 ' 

r 34.1 in. 

Sprtn^ -hjrct IS F=k^~ 1 5 (34.7 '34. l)“ 7.64 Ik 
A s ve cW : F = Fr». = F 


Cae 


-*ts 


F - <] ¿¿ - 6. SI k j 

= -0.111 c ♦ 7. 4-Sj - f. 734 k I 


Aa 



►2//0? C 


/* «O 


i8o-2* 


- Q, 


Larv o 


/2 -/o-tk. 1 fcos<* = “| 


l«» # 

r<H , <= v-w^ ¡ 

» 


Sin ia - 



r ¿ - P Sin p 

f w = rt«(s 

F x * F w «•*•< * F 
R, - F h Sw« - 1 


X \ 


. * - % » 

Nova siniyV.-f. 5»np c C<&& e.^ffPSSioM 

• r ft * . .1 -ge 1 

5ma- 5 «ti» „ 


O 1 -v- ^+ 4 ^' 


^Hbo 4«. tV><t sm 


a l tb l +4t t J gNw 






F 


; F s Fcos(3 

tanñ * ~^ C j 4 = ^ £si 

' Rs\«\0- ^ ” I 

_ . ^ c«¿ •} 





C05|3 


-| 


1 (^ Sin X ♦- fe 




SO Ib 



r Mo x = - :) - - 3^0 Ib--ft 

^ IMo^ - So j = l4»o it-ft 

, Maj ■ O 

;. M 0 = - 32»t + i<Mj ik- -ft 
M 0 ~ V3^° x -i- Ito**' ~ 353 )b-H 





•2/1 13 | /V/ r - /3~o(o.ZS£>+0' 2S~e>)¿ 
' - 75 "¿ / 22.5j A/' su 


+■ /&& (a./s»)j 



z l H4| M„ = r X F 

~ + l-Zk\ x 

“ 4?h +• k. * pr> 
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f M 0% =-75.5 (o, 55)- 137.3 (i.lj = - nz. (o N-m 
= - m.Z(n.z) - -Z1.5 fNl rr, 

- o 

M 0 - ' -27.5j N*r^ 

M 0 ” N-m 



Ad = V O.? 1 y- /.5* * Z X ~ 2 &2 n 


r* ~ (0.*L + t.S-j-Z/r) 
r&*C r = OA r /.6¿‘ ■/ ZM 


M Q - c*t - 


¿ j á 

/■ 6 O 2 
0.9 /.S -2 


M tJ 

rrt 

/. Z 

2.<>2 


M 0 0. 457 (~ 3t + 4. 9j + 2.4o A ) ÁA/’/n 

M 0 = /M 0 1 -0.4 57 \ ¡ 3\ 4~?8 X +2A¿' - 2.?/ 



g/"7| Fro nr» TV\e Tral%. iht 

“Ffcrcjt ¡s R - T = -5181 * -4Uj 1- l?1.Sk N 

The. moi»ent <xssoc »<rV<>4 w»tK the Couple. i* 

Mo - r oc X T iaW r oc ^ o.7 j + |.Zk »W 
C.<xyí^ ov>t Iht cnxss ^nKÍ«ct ~to oW’tfrin. 



2/Hg -p- 4oO [ 


fet » Zg - jk ~ 


= 21SÚ -r 7?.lj - 337 h N 

ib* s <>4 i- 3K m 

Carrvj out: Me. — Tc^ < T "te obt<*m 

M c = -2l$0l + ío55j - 1301 k N m 
M c * 4 * Mj x t * 3130 N-m 



So 



O. Z -0.4 O 
/ 2 -/ 
0 2 / 


' -p=z ( 0.9 /o. 
*30 



t.zr soíTo 


/jo 


f.z 


- 229 A/ 



21 »*° I l.*(4o)k - I.Z(so)L 

- ~<óO t i- -4? k lb-m. 

The sp^ceers-ft b^n -Vo rotóte ahout t+S 


'3 





2 / <2) I F ~ 50(cos I5\ -s.« íS°k ) |t 

r oc = - 2sinl5*i. + 1 j - (É>t 8 cas s*jk 

C&rrj o'A't Mo * r ac x. F +t> ofetain 
= " %.<o i - É^Oj - 338 k Ib-m. 

M ort « Mo = " É>*l 0 Jt-in. 


2.¡\22 


!í 


'X-e'** 


* O- ^-|4cosGo^ — 1 i n . 

= 14- KsinC>o B = I.H7& in. 

I 2. A " O- !t» - 

_ _ 7 > — t *— á 

m. 


— !t> in. 

ñB - V 1 ** l<o L = H.5fc 11 

T= l**( — — )s47.*UK.«^wisk. 

= 14; 


it 


Too 


m. 


Oxnru Ou"t M ó - fog X "T -fr> 6 teta m 
Mq ~ ~ 1530 ú -¿lok It-in. 



| p* =■ 300 £ sm feo* j - eos to 0 kj M 
P OA - O. 115 i. +* O.350cos4o*j •+■ °.35osm 4^* k rr^ 
Carrj out M 0 : r íft XF obtam 

M 0 = -18.71 t I7.25j + 21.1 k N-m 

■ ^ - — — * 

M* - _ 18.7 N*m 



Mo = (250 SÍnG0’)l2 i- (250 C.osí,0*) s i n 4-0° ($- 4*) 
r 2^00 lb~ in . V '('x v 




1 R = 50(-Cos-4o*v 

= "38. 3¿ - 32.1 j N 

M* = (50 s^4o , )(xg)L - ^ocos4<v)(:*o)j 
+ 50 (i*5)k 

= 643Í - 7Uj +í»^5ok. N-mm 


2.I\zí | m = (noo^z^L -(nooX3o)j-(nooy?(>)k 

* 3400 i ^ 51 OOOj - 5) ooo^ N*m 
The. c>rhVu>< WóaU <u.cprc r<vt«it¿or>-*| 

rf\6tv«kw oUout «M thf-u. o.*e$ : U 

1 

%'* 

< 2 . 
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O i — ( 200 ^ 0.2 + o. 125 sin j 
-200 (o. IZ 5 CQ¿ 2 o u - O'Cno') k 

* -4?.fcj - 1.4U N*w\ 

The re r\<* 2. -Corneo ntirt ® 

dcos^a 0 - 70 - o ; rJL - 74. 5 


f M 0 ¡í 

Tt\U\ 



£/!5il ■ [..*T , foo « ¿i + 13 j i 

i-TPM-^r f - sj - 3o t i ’ 

= 4 . 45 ; - 3.n 4 - 23.2 k kM 

Cccrr-j w't * X *t*o ob'fcaiw 

M 0 ® -302c + 131. 4- j - 83, t k N • rn 



-y _ yí ~Q.35w — Q 45 cos2o'j -i ("o. 4- -t Q. 4-5 ) Je 

V(0 35)% (0.45cosZ0°) 1 1 (0.4 0.4Ss>«W) 1 J 

* 143.4 [- 0.441 i -o.542j 1 - o.liofcj fs| 
Moment °"f "this “forte obaut y. - axis 

M 0x - (o.l 10 ^(143.4) ( 0.45 eos 20 °) 

- 0.542(143. 4-J(c.45 sin ^ 0 *) = 31.1 N*m 

The 'naoweo't o 4 “t-he VT o 4 Irhe 

15-k.^ ®V»6v*t tbe 'X.-fl'Xii is 

' -15(1 B\) -2,1.1 N-m 

The. nnomen't o-f T akbeut "the l>n* 05 

tS Z,Vo . becavi^e. T int-erstcb 05. 



2//30 | Morrl (?r1 /■ ay COU/i/c /j 2.4o (j COI 3¿*- Str> io) 

~ 207. 9 j - /¿OA A/- no 

Asforrtan/ ef forte /¿ 

/Zoo eos 3o 9 (-O. 250 l + O. Zoo A) 7*- /Zoo Sin 30°(¿). 2 cajj 

= - 259. 8 ¿ y- /2oJ + 207 . ? A /V- m 

7hc<$ fofo/ maznen / /s 

M = -259.8c 9 321. ?j r 87.2 A 

— c5 - -r 

<?/•* Wy -260¿ + 32&j / A/-m 



2//31 1 ¡* 



From Tbt Sotu'tím'fr 
T = 0.3211 i- o.^lj» O.^k kN 

t.. w !V io 0 xi , :« s3 j ™ 

¡1 U kN Mo = -2.S3i.-0.U2k kN-m 


CovvU (xlio 

M» * r^c. x t ( 




, t> L = - I.5L + 4.5 k, M 

^ ^ -for M* iíi t bt , 


(V\ ftbao,t £ : 

K«jt - “I.STjk * “t.5 (o.Ul)k = -0.U2W kN-m 
^7. ' M 0 - k k = (-2.^1 -0.3fe2ky k k 
- 'O.'IUk kN-m 



2 / i32 -l F - ISO (-eos W i - sin ¿o* jj |t 
Iba = ♦l5sm45*¿-(l5cos45N’ i3)j — i2k m. 
r Cf| ^ (+ 15 sín4S 1> -( 3 j i - (I5C.0S4SV rsjj 

Mu ® lea *F > M c * r tñ *r 

Corr^ 4o abatan* 

M b = - I «TI i t !080j - 3l?0k IW-in. 

Me. - ” ^^40 k It-in. 

The uftvt vector <>*hie>\ characttriics jmt BC. 

• n _ 61-13» je 

7 — = 0.447 c- o. 814 k 

Ví> z ^l2 a - 

M Be = ÍÍ6'0 bc = ^540 Ib-in. 

{. M c ■ n t . - zS4o Ib -m. ; oí s „) 



2./133 j Usm<j t.V»e Coordina-tes of ilhe. ’fítjuft* 

h A - r k F ^ F = -/.8 k Ib 

Z - [&-»- l) eos 3o 8 ] i + 3j -+ £(2+ l) Sin 30*] k 
H a =• “ 5 . 4 <o l + 4 .C>$ j lb-in. 


- * -A a) Da& ) -Aq“ Cos 3o 0 c + S*'n3o*k 

= '4.051 - 2-34 k 't-ín. 


2/*34[ M 0 = r 0A x F 

r 0ft = (o.05o -t-O.I3o sm6aj i 

-t (-0. I4o-0. 130 CaUa‘) j -t O.ISOk 
r 0.|6Z6¿ - O.Z05j -+ 0.156 yyy 
r - ¿>Oa(cos45*sinCAl -Cos45*Cfti60*j + Sin-45'fcJ 
= -0.3S4j + O.l^k) 

- 3C.lL - ZlZj i- 424k N 
C.Grrjj o\iF Ma - Fop X F -+o oVaba»* 

M» - -55.2Í- |3.8«0 -t.44.tk N-m 



^!*l R« + D 


- “ 5 j + L (j-S'O 0j - Cos 0 — |.l i 

- -l.1¿ - (S+LsiVe^j _ L Cos 0 k 

f - L eos e = - O. S4>(, © = 3CS° 

|-(S + L -5.5oo ^ L g -i 

R — {(l.7) z + (5+ Ism 30°^ (l d*3o # )' ~\'^ 

= 5.?2. 



g/l31, I R = - 3Fk 

' Mo.-íbFL 

K • M 0 = ° so UM 0 



R = - RFk. ± Fk + F (eos 3^k +• 

“ li + F C ~a ~^ÍS ~ F (*J ) 

K * + Fbi t \ (2t)k 1- 5 Fb¿ - I Pfck) j 

- 4 ^^íT)j tk] 

K'M a = [i (a.- Í3*) + (? -l) CO] 

5> j_ m*. 



*l m 1 K = ( 1 . 2 - i.z-i.z)j = -i.2j ib 
M* - 12 O)(20) k + (l.z-l.2- i.i)¿s) l 

- ”3ol + 72k 



2/13? | 
M„ = 


R - (200 -t + l2.oo(co*itt°j - 5in 10 

= 7721 i' 1^2 j N 

"*■ ■ r 

^oo-'Soo^Co.i^ + (roo eos lo®)(ó.oi5)] k 
+ (%00 + ?00^ (o.22a* a.33(íj+ Roosm J 

+ {j200CoS |0*( 0 .2*o)]j 

2feOL - 504j t 2SX k N-m 




R = XF= 30°)=2TokN 

= = ^°¿2Í) 

-MoQz.) - ToC*') j 



TM, = Ri = 2(l«Vz) + lft<0(3) , * ° g-33 m 



—I 1 *} At o : R * IF -(^oo*.4oo)j - GOOj l\ 

v • 

Mo = + 400(3)1 r 1200I + 4 ?oo k. Ib-ft 

R'M^-o R j_ Mo / Uoadto^ svjs'teiw can be. \ 

\ re^rc^en-FeH. Single ■forccj 

Lct P httve. 0.&ord ¡n«rf<M (y., 0 } t) =*rv<ji let R 

act <¡4 P- 

lop * £ - Ma 1 (yl + *Lk) k tooj - 1200 1 4 4800 K 

600* K - tOOü L = 12001 4 4&00k 

Y = ^ ft ( -z. * -2ft 



1 $ '*> 


Z//4Z /Tic ¿€0~A/ fortes ¿ot-t 3 // /u /<£ 

Col* /<T /Gofo. 2í?o) j - 40j AZ-zv? 

- Zff - / 2o L -/BOJ- /OOh A> 

= ¿ fyl A - [f 2o (0.25) +- 'OO (o.3) -f 4o]j t TOk 

= / OOJ +SOh aZ • nn 


a 


AA »M 



í¡* 3 \ ZF X = -20 M 
Rj = Zf\j = -4o cos(Wt)= “37.1 kfl 
R z « ZF* = 4 o sm (ton'* 3 ) = 12 . 4,5 kN 

^ R - “ 20 Í - 37 . Ij -*■ 12 - ¿ 5 k k M 
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S030- Iszo 


Ng, = (oZ* o N 

L Fj =01 N* 4 . N 6 - JfcOo(<M|) - o 
N* * ^420 H 


OllVl^O’- l4.Oo0.il) (L2 Coi*0 
4 4 ltOQ(%t|J(o.u) Sir\Ok- 3N ft = O 

^ N b = 65^ N 

/ 

J Nft ■* - Ifc0(>(í.$l) us «* » 

N* = <?o3fc N 


n, 


‘142.® 


* -4. |47. 


; 


n e = 


¿5*10- tzit 
fezns 


-n.m 


Deseen^ 

\ *3 |0*oo)Q.»i^N 

■ 

B 


K „ 


t íZH R = o : IfcOO (l.íl)(l.^CO$») 
- V4>oo0.8i)(o.4>c»)sm * -3 Nb = o 
N e * 5^00 N 


n A = 


'^r Nl8 ZFj) = O ; N* + N b HC.Oo0.8|)<*Sci*> 

N ft = 31IQ N 

_ 9 710- H42.0 ^ o r V n _ SlOO-feZSo. ^ ^ 

W. nB ~ (**> "-522? 




ex = (4.71 * 

/+5CM Q = o- 10(43^ ~ ^’ noí V ^o (az cosC3° v< *j) 

= o } F = 127.1 U> 




x: F* s o : p - 50 í?. 8)) sin 15° = o (i) 

XFvj -o: N b i N c - 5ft0 ? ')cosi5* = O (2) 

= o •. - r[%o) - N e (7o^50fr8))[5°° Cos 150 

^V5^sia (3) 

Salmón Ho E^$. (l) “C" 3 ) ■ "W'tK 0’P = o: 

?= IR 7. o N P ■ o 

Nr-'RM- N N b - 35o H 

Hl - Rko K M c r 140.1 n 




- F ac cas* (3&o)=o^ F ec = : 50É.0 M 

2lF^ = o : 0^- 5o(»o co¿«k = o^ 0^=282 o N 

*zi Fj * 0 *0^- 12o (48 1 ) t 50(o0 Z\r\ * = O 
0\j - -303 o M 

o - - A140 N 

^ " tr«*V4 “ ti £To 


. goy . g-5t ^-, ^ 




¿M a = o; %0(9. 2/)(ftOó) f ¿O oí?. íf/X/ZOO) 

•h 300 ( / Zoo +■ 2 zoo) - A /I - o 
/\/¡ = ?4-(tO^) A J’mr* or A S! = 4.94 kMrrt 



Frora Tabk D/3 , r * ^/ír 
la = r eos© "f Sin o 
Here ) sin 0 ^^ Coa © = 

S o b — “2 0 ^ + ^ ") 

i 5» 

1 ot 

OlM ft r 0 ; ^ 32 : (4T ♦ 1?“) - C r ^ O 
C- 

IF ' = o: ft * =c 'l F ft = J c\Hf 

T Fu = o : Au= mo 

J ^ J 1.550 




_ __ _ # i 

prom HTa.Ue. D/3^ r =• 

For oc = ^/4 ^ f = 2Í2 r/ff 


M r ~ mj(rsin 15° •+ f Cos60*)=0 
M ft - 0.7o*í vr^r 




ZM a - 0‘ -PÍO. 6) - /*2A(o. /4 S) (O. &2S)-/s 2 A (o. 1 *?)(/■ *-<>.*) 

f /> tASg-Q 

¿P^ ~Oj P + *32,4 ( O. ' 48 ) - O . 8 (k/ a t Afo) = o 
¿/y -O) - *32. 4 (o. 999 ) - O 

So/re # $o/- /J A /3/.OJr*2 

P= 9S./ k/J f Aj Q z/24.7 



j/53 I Torfuc M- 900- (ISO T)? j T= SO /b 

J ¿.place T ¿y ¿>rcc £ ¿ _ 

' <*. cou.fi Je t SO fhot monear cf r 

a bou t D *S 

f/^ \ (SO eos 30 °) V - ( 50 S¡« JO °)s 

r f- so (3) - 37 CW 



\ T" yj to/b r 

d ir }20 0 / éC ~¿f— -* x 

S" i S" h °x- 

1 ' 1 

J • /O 


¿Mr*; 


3 7/. 4 /-/So (*'*)*■ 2oOtS) 


- IO óy - O 


o - 4 

/7J.3 * 


= O, ISO + SO eos - O k - O j 

+ = /f/93.3 ) Z +C2/2J) Z = 287 Ab 



Jl5íl 




Q » 0( 




0.375 (3.«l)N 


75 Uo I 15 I 
rr\tt\ n»**» wm 


+t Z!F=o : NJ„ t N b - (/./+• 0.3is)(Ul) =0 (O 

ft rMg=o : 'N ft (i5o)+ l.i(Ul)(75j 

+ (| 5 - 2 SosmS^(o. 315 j (I.Sl) = o ( 3 ) 

fey. Ha* S.'lfc-fe.lS sm 6 7 .. • 

v H ncwi+ons 

¡\) : Nu = 8.71 +C».13S‘r\Q . 

-th<vt M a -h £tro a-t O - 10.\* ) 

*tYvfb tV»t rec-civcr "tip 

© S.*Ce£¿5 "Chis v(al\it. 


Normít 

■forcé 



■H 


O 10 20 30 40 SO 60 70 80 90 


e clcj 








= o‘ 8o ooo (z+) - eo, ¿ féá (Z4 -6) - jSm ((, / j) = o 

A ¡ * 

/ t 9¿OooO - 4940 , 7 ?A /• 80,966 6- 45~00 


yfllf 1 a3U7 ft j - 75 




- 4¿>o(9.ff/) - .*22* a / 

3 - <*£> f?. SVj = 7 f & A/ 

¿Krt~0‘ 7¿5 (o.7) - /.8F = O 
Rz 305 a 7 

^ - £>,' R. -h 305 - (37 ¿4 i- 1 *j)c0s3Ó 


- o 


/Z- 37 70 AJ 


t 




Z:M 3 s ° : 60(26) = ft = 258 II 
^F x =o •• 6 X -;?5E c*s B x ~ ,ts3 ^ ,b 

XFj - 6 '• 8j- &o - ^S8 sin 5fc.T = o ; G^ - ^6o )t> 

B = Vb¿ + -//4>3.7' ¿ 4 ^éo x ~ 307 Ib 




► 3/S V £-&r f-'r = F= í ^ } — = 



M 

O.Z4 


o C = 0 t 6> c c fO° ¡ rvl - 2460 a/- m 

2.460 £ - ^ C¿> í é 1 ---•-('i) 


CX- 30 " 5-/0O90" M-4GfO AJ rvx 

ÍM 0 - °; je = sin (<9J 30° - 90 a ) - - fb) 

D/\sr<Je (*-) ¿y (¿) ¿ 9¿o coso _ «W*' c # 3 e ¡ 

+“° 

Frvm ( a ) jT- 2.460 ( 3) 

(0.2A)90(/0 s )(9rj)co% 79-9* ~ 0.3^7 rvy or 367 f*m 



*3f(> O Cons»l<k-r* o, PBlD <*-f "for¿o 

(Ol) ^1^:0! F(5o)-0.tg\í (Z5)=0 

F = 0.34VJ 


5o- 

mrw 


JT 

' a¿, 


F i 


i]f 

k 


- 2.5 h^í'l 

- O.fc&w }FFj- o; ^ U 

G71 - F%>nM o -0 ¡ S = Q.U7VT 


s Ü (t) * o: " c “° ,í>?Vr cos4 ‘ |6 


i 3oo 

k — > 




-Fcas^I^o^ C^O.noM 


£ 


■vr 




/ 


o: F(5o)- O.tg-W^sj- -x (3°*) = ° 

F= 2.34-VT 

Z.Fj =o: S- 0,^1 íís¡^I‘- Fsw4l*-*^5¡«4\ % =o 
2 - 




2IFL — o : ~ C ■+ o ,G}5\»5 cos4Tí Fc&s 4H t y co^4i *o 


C = ^.S3VT 




IF=ó : R = O 

R - -f - - 4o fcOS-t r sm 15* k j 
=■ - 38.É> C - 10 . ^Sk lk 
>;M = 2 ■ M +- r * P - c> 

M =- - rx P *-(JQj + 5k^x^ ^CosIS'i, + si«\ J5 a kj 

- -103.5 1 - H3.2j -r3S&R U>-i*. 




XMo x '° ’• (*•«)* i-tí»)" !•♦(+)* 

X M«, “O •• U e ( 4 ) + L t (l-t.) - >«» (*•) = 

^olut^fl : ÍU * I Ib 

|U - 3É>.| Ib 

(u s 34.S Ib 





Tad = t a» * T A0 1 ** j + 0 '* k] 

1 2ZF x = o: O. 588T Afc -0.5SST^ o -O (l') 

=o *. '0.ii<,2Ta b - o.n62T Ac + °- G = 0 
.XF¿ - o ; o,1?4T ftB + o.1HT^ +°.%Ta -loo = oM 


SoWtíon 


T ñB = ,l> 

T ac = -41.8 II» 





« O •• -¿o(8)(r«i)(z)+ 0(5) =0 
S t> = l?84- M 

X.Tcos=<. -t- 1> - fcO(?)(TSl) = & 

T*lé« N = T Ai 3 =T Ac 


21 Fjj = O : 



3 As 


1 ¡ so - Y4 2 /-* z s- r~9) 1 

'* -- T, . .. , 


4-A 


/V7 


/tv 


-**) 


/ \ ¿M n'°j tok*j±(¿±J-zk)-L 

/ 4 V y' t y \ tSk X (-Aj) •/ - O 

cJ ¡ Sm Np 

C - ' ^ ^ ^'Tf-Zú-O 




S U 


* 


j 2 "> -TÍ* 

Z-2 

or 7~ - k/J 


7 ¡ - 2^/2 k *4 


(yes) 




JacRing orí C (Np = 0^ : 

XM x =o: - itoo (m) ( i ^ § -) + N c (l575) = o 
Nc * 785o N 

Z - o : - u >00 (i? |) (|¿8 o) i Ng (?gúoj + N c (|4oo) = o 
ZF* = o : NfttNjt Nf uooftg)} = o 
^ N* = 235o ^ U Q » 54<io N 

x f 5antt ®' 

3ac kin^ at t> Q c *o) : N p > 7850 N j ^ Nc 

lM^=o : - i(,oo N e fe«oojt N 0 (K > go) = o 

ZF-¿ * o *• -t- N g i - N d — I koo = o 

^ 3 1 4o m j N e = 41io m 








L- 


-c -r j - 2 le 




V/ a tlSz 
= T ftc (- 0 . 40 &I *o.4o8j- O.aitkj 

* T 60 = ( 0.701 j - 0 . 7&7 

x ü&e - ~ r eE b 


31Z4 N 


XF* = 0 • 0 X ~ o. 4os T ftc - o 

» o : Oj + O. 408 + 0.707 T Do - 3724 - 0 

IP £ 5o; O z - o.i\(,T^ t - o.7o7 T¿t> ~ "Toe =0 
x M 0 x =0 : - 0.408 T^Cz^-o-ioir^Ca) 4 3 m(^ * o 
=° : ~ °4ogTf\c.0z) - a- Q.nolTat) (i-Sj +■ , BfcO-S)-o 
XH 0 e -o: - 3 lZ 4 -(. *. 7 S )+ 0.747^(1.5) - 0 
Solution : O*- IUZ N T ftc = 4?I0 N 

Ovj = o (Ko 1 c.ZM rt6 =oJ T 5D = 2770 N 

= 6540 K ”^Ír& “ 65 4 N 



3/68 J *■ i¡ loe -/ 200 ( &J/2) — o t c- 60 /¿ 

W, ¿reo)- 10^=0; &* = /2jb 






-L(!75)+ (asot Z5ocosí,0*)=0 
N - Q.233L « H fi g |\J C 
F a - o : Ka -V 2- (o. 233 U) ~ U - O 

Na - O. 533 L 




! \ 


y- 2; ¿F 2 -o; Teas ¿3.4- l&o- o 
7 ~= 2 . 20 / 0.1177 

- 3o5 ib 


V - 2 j ¿F = 0 ]305 5/n Z3. * - 2Pc¿» 3o° 
y = O 

3 05/0.3973) 
2 / 0 . 2660 ) 



- 70.0 Jó 




*o ¡ -ioo(i.si)(t«s) t- (ms\- s 
lM^_52.7. N_ 

XMj = 0 : £,H 6 05o\- loo(l.8i)(60«) 

-t- 5-22.(315) =o ) &N B = 313 N 

% F z = o •• 522 + 373 tAN fl - |00 (7.81) * 0 

= £>í>» I N 




g &= /? ( ¿ coi 36" +j S,n 3& u ) - § ('/3C + J) 
""y W~ *n o - 200(9. ?')(k ) = -/9G>2¿< 

-^<1 ? v . i'Vtt&S" 

- ^ -ü 5 x ^ +f AC r (?*$>9 

r* (-/L-3j + /.fts)* (-Í9t2h) 

h tteÍ‘ü+3*)*(P¿ + *pi + §¿) 

> | : P 

0 ^ — I ? 6 e ^~ 

^ s2m ^ ÍS2WG -3P- 3*/z)j¡ 

y^. 



A 


*. rr i 

-/J +(-/9¿,Z / 3lj£/ 2 ) j 


+ (-2? t~fc + 3 >3 SZ) i r = ¿> 


>e- 75 " 5 N 

Jfa 

jp - - -f fS'S P -~ /¿V' S* A/ 






*~ 1 ‘ /X/ =£> /.S3 ¿>.9(3o)(%9j)= O t <5 r /7 6,S a/ 
J/-2; /.50 y -0.36(3 o)(?8/)-O j e y - 70. 6 a / 

3 = \ /i767í+ 7~ac = 79o. 2 N 




ZM^O: ^(9oo](3(»o) - fs Cos 15 a (lio) = 0 ^=3150 N 
^ (42°y c l<vo(lSo)-315ocoilS a (3^ =o 
Bi - 2340 n 

Z =o -.--fcvj (4zo)-3l5a5>n 15* ( 300 ^ 8i j = "730 N 
Zfj =0 : A j -13 o+315o sin 15° = o, A ^=-272 N 

* o ; í^+2340-3*t5o c « IS°+ 1800=0, A ft s -325 N 
Fjt ^ 4 37 N 

f b = r ^ 45 ° N - 




ZF * G • R* + l*k 5 q 9 s " 1-028 kN 

■S: Flj = o : + 2. + 36° - \. t si«\ 5o° = o } *R\j=- O. 853 KN 

‘. Kí-2.^34^0 ; Kí ? !•? kN 

•R- ^+ 1 ^ + ¿* c = 

ZM^ x =0 - M y -*-*.4 tfts3ft*(o.|5) -l.tsin 5o* 0-35) =0 
M-x ~ O- 1/72. kN-rn 

X -0 i Mj - l.fc eos 5o* (o-3S) * 0.340 KHi» 

^M fti = o ; N|* - Us¡*5o*(fc2) = o. 0.245 k Nr » 

M = 4 


- 0.451 kN- m 




^*^-0 

¿/ % r e \ j i- y? i- y?-,7.«),c, 

i? " íf' '•'* >«■ **) 1 ^ *® "S ' 

í"S>; *ej /(S * !r c//i *'* “ / 


f 7 A ~ r &~ s '4i h*4 

r Q - 9.27 Au 



3/78 



O : ftNft O*) - 5 üO(g) - o ) ^ L N ft - 250 >b 

7 ^ — O ’ ^ N^ + & Mo ♦ a = o 

Zhj * O ! & Nc. (7) - ¿vNe (7) * O 

• • 

More in-forrmi¡on víq h VA tt re^yirfJ 4o <teterromt 
<v«dL F c . ComporrtnVi o-f -fr»chon 

6> a*A C are. ?o*s'«W\e . 


. A &Nc - 
- 125 \h 



J/7? 


¡í 


/ i 


/ 

0 


¡8ÍO 


t^S5° 'vi 
"1 v 


t 


/£- •? r+iy ' Prom T&o/e C2 

Jt>r a slará ^ — 3. 73 rr> , S 2 

f¿- y é 00(3 . 73) - 744> A/ 

ÁC - ]/(SSO) 1 1 (3o o) X t í SSO) Z - 7/8 r»m 

CV = /te 5¿>) z «<• /V 200) * = /2t2 r» r” 

7/tf 

/T - ¿tg, 

LCP >- 

y £ 


/ a*^> ; 

, / ! , <5t" -/^—(SSO¿-* iooj +330 h) 

G.J/H ' > A ^ ‘ • 


350 '¿^ ' -í-Z(-S 50 ¿ - 3ooj + 350 b) 
7/fi 


jf, 

/¿S*Z' 


- «z> :~L - /¿¿JO t ) 


¿F-g Usif-h ~ 3/* e * U-pem Co//ec/t» ij TcmtS 

(-1^550 + ~ c - J5o)¿ i~( 746 +1^350 - ^ksL /¿oo) k = O 

' 7 /* /2#2 " 7/i 1222 

jEjuátc cec ff/cienfc A> ¿ero # sa/ve Simu/foneout^ 

*> 3* f P n - /o 46 A/ 


£&m fi*VSSS0r/ 

/- A £ S A/ terti/* '! 




: = C ÍOO(O.OW¡\*5+N 

XM Sc = o: -f(i35)r 54(45) *o ; p^= |f M 


X\M 6x =o: -18(15) + C^(3oo) 0^=0.^ 

X M gz _= o •- 5>}-(/45)- C x ( 300 ) = o } C % = 21.7 N 

X.F*=o* ^.7 + 8y - 54 - B A -Z4.3W 

o.i *- 82, * !?-¿> ; ftL*-l 8 ^N 

ft = Vl5^ 1 - 5^ - 3o. 8 N t c s &+cf -= z% 1 N 

if = 18)2 . - ih, ct>*®y- 

^ *0 '• -’H L>3s)+ s+(4-5) - t>(1<yOj t>» 13.5 N 






3/8Z i£ D/rnenJtons ¡n r»m ^ - /Sí'?. 8/)(-f) V 

¡ \ZO kl-m - -/ 47.Zk 

CE& fif. CD -/<XZ 2 tÚ.C 2 = 0 632 

PC B t T- ~l¡ (o- i¿ -0-&j ) 



¿A/, = oj tZO - 2^7" (0-é) z & t T- 6*2 A/ 

0.6 


lM x -Ü oí A t ub 

O. ZB y - 14 7. i ÍO. J) - 6 3¿ ¿jr/ 0 iSo ) 

= o 


£y= 2260 a/ 


D 'y 


2/vfyO AÍA‘ 0 ZQ k — 632 
3 ']/(Z 26 o) Z tí¿^o) Z = 236o a/ d = ¿« 36 Va/ 


flL. 0. 680 = O <3 V = 6»£> a/ 
a*32 ' * 




W(l.8l)(« .^2®)-Tán3í.. t } , (o-Ma)+3or o T= as I N 
ti ZM 6 =o ••^(1.«1)(«3.^)-25| S¡«3fcV(^5¿)^^WA^ lUf N 
XF y =o: im+25ls»%.V-;^1.tl)+G x =o. 8 x = H2.2N 
(u-^Z:N\ 6 =o : ^5lcos 3fe,V(o.5oo) -a.feRj = 0 / fCj.fc7.5N 
=o *. fc7.5 + Bj -as» cos3fc.S*^Oj 8j -33.5 N 


fl = -///.74 l -r-/<. 7.5 7 - 1 ~ Ifc l.l M 
V 11^.3^4-335^ s 117.1 N 
Colóle ytvi'j be <vpplif4 <ct Oinu phc*. on 
VAíith tV»c Sime exterr\®l vJ tTfect. 





2TM 6(x =o: a (¿z)- o.^oc, eos \S\5¿) -o 

- 0.2/75 N 

O *. - Bj ( 42 .) - 0.2.06 eos |S* (l¿) = O 



- 0-0760 N 




y- *; o ; 4o(/s) t , 0 (/e- 

7 08 ¡b'ifí. 



I S Sm lff u A ^ 

- /5 s//7/S°(/í) -i£cob -M„ 


xr£J 2M = oj ¡5 si* i8°(iz) t -4 ¿>/'s) s ¿> 

tvfy* 64.4 ¡b-/n. 

M = i- /Wy Z = Í (708) l +-(&4.4) % « 7// j¿ .¡ n . 

Acce/ci'&f/atf of rria&5 ¿ c’rt/tTr rf¿g//g/ b/p JO 

£fM///br/Hrr* e!p ¿4 &Ae>*lS A? CtStTtf. 




= 0 OC.*T Co +- OB 

^USi + 4.5 k)* (o. O.fcUj-O-'íUk) + 3kx 
T Ae (-0.441 t - 0.814 k) 1 - (- i + 3 k)*T &F (o.555L-0. &3Zk) 

+ Mit *6 * (o.S3£T* F -2.S3 = o 

* l.fclt Tq,f - ».342.T Ae = 0 
c o. 555 T^p - o.«*W. 

5oi^t *tt> o\>'t ( í%«\ "T<^p~ 3.^1 T^g--4.3QKN ) 

Ma = - o. UZ kw-»n 




Loca"t»»n <>■? G ¿oes not cVwnjp. 

Thus ) 


° 1 *N 0 

T\ 

v Gr! \ 


£v N D = ~ 100 Ib ( preserves 

OI ti Nj¿ ■ ^ t . 

2. ^ -- TV 4-otal rvar-axlt Ualinjj 

\ Gt X v Í^Nl. « - IOO »b ( pf^SCrvei 

ÍX Na= JOOI^- ' ¿mo v C 5 ; . v \ 

j|l \ +rvV*\ I a « 4 ( nj j 

Jn 9 iNc & N C = '0° »> {?«*'«•> 

"tiltil í\oím<»l ftrce, . atNts 

“taU\ -f ront - o*\e 


(Note- : "TV\c resoles ft>r a Ng, * & Nc. 

V\o\d oi\l^ l-f Ih*. +r«c.k. b«tu*<v\ 

“hVt at frovvt U e^v*a\ -fa> 

O^ - Y>ar.\ 




S- +Zj + Z4k)= + + 

W = - 7 00 % /t> 


O ‘ ( r cA X /3 +/^ £ *W) 'J = O ’ Morricrtt «/ D - O 

[ 3°± * -j{-3£+ Zj+Cff) + (qi 1 2¿>j)*(-¿o¿>*)]‘j s O 
(- 4 ooo £ + /BO( /O - 8/7) j + 608/7 k)-j ¿o 


8/7 -/O = O - 70 /é 

O' 4¿>L> t -Zao/2e,)=c> j Jé 

-o; 308y -JóQfO; £? % = Zzo:/5/¿ 




3/Z 9 


5V* 


¿ /1C = AD-S^i- io L - • ¡p¡=Z¿> ^k1 

', £yfA í ; f- 4t "# - <d *) ; 5/irj ¿6*= 0. 34ZO 

ces 20**0.9397 


., //7 l¿o* 5 a “f 
//?7 

>_ , ¿M-o rlxr*¿ + r xT. ¿ 

'<í~-W,r* LU» ' '“- 1 * ' FD - 

%\r- -W" <■ - r sn » P • i = O 

% -v *¿¡ 7 w -*i -“*) -i 


~2j * -'ofri+UX t St)* Í0(0.3*2t 

+0.93f7j)*¿*0 

S,n»p/¡& fjet r t + T- 55.79 (•) 

¿Mf° t Í^(L + J¡)*ÍT +- r Q* XP ff = ° 

UJ t * l-ST,-ST e U -Kt'oUl-)-* 

Jin/tp/ify hi Tj-T^ - /0.¡4 — - • -d) \ *¿Ofe.í43to)f<.5)-<? 

*•/»*.( O f(z) ]f je/- 77 - 33.0 fe* /, r z z ¿ j,> hk¡ 



iv>¡’ 1 
/ *4* 


l:AE 4 *«■ t.3 **■ 2Í X = 4.?5< 


/ ^ fví> ¿ = &F^¿~3 1 + /. *¡r l ~ 3.84 

/ í.s j z 

77 ' r,s **'**) 


0.í(i-9i) k*J 


A/oh: : r r # on¿ **/ 

-*t .t, - i 

P+S3 f-hrvtHyh %-o*/S ¡ So C nrus/ 


a /Jo. f/>u 3 Cj -O 


/A /1 A ¿ O, C K (3. T) - 9.8/U) r o C K *O.F6/ *V 

ÍM, •o J f2 .s¿,Sr,.rj)± 9 ' * T> /t‘ Sr ‘/j 

¿ F % * °j -£/4> - Jict.s) .a-sa-o, *Z/i r s, */e t ='.‘*' *** 
* set r,. U a m - tlílF'í 5 ' Th °± 3 '-*- 

t./z/p ±s ^ /.s - s0 x=a.o(>3/ m 

A y-*' —¡* • i, ~7 ^ £ *Ti • 





XY'j = 3 *• + 0 . 38 í»F CD -^( t í.'íl) =c> (2) 

XF* — © * A* +■ O.W,F tb = O ( 3 ) 
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El - ”0.3(,0 U or ET~ 0. 3C>OL T 


Toint D (usioj sjmmetojj: 

3.58 ° “- , 

i } 

L 

DJ 

4Z1F=0: <2(3.6ILS¡n3.5«*) -DJ = O 



W= 0.45 L T 



4/44 | Prorn Xhc Xruss ccs <*• ’tWe. 

ex,"ttrT>«L re*ctior\s at A -xn-i k 4.5 L ('Jp) • 



<? IM H = O ’-L (20) - L (.+*) - ^ (feo^-t 4.SL 
-oPck, 5.1l‘(«')=Oj OP= S.22L T 
tZF'-O; -3.5L + 4.SL -f 8.22Ls\'n 5.11° 

-+ H^sirv+S 1 -ó} HT - - 2.5TL. 
óf KT - 257 LT 



A « G - 150 kN 


4/47 

# r c - o *• l5o (4) + hl ( 7402 } - o 
HI J \ FG. HX = -75.1 kN T 


H 


(Mo4e : * - { m- ^ - 7+. 1 0 

(i=W l (ft) = *|l.2 a 

ISO kN | K" *-£> ~ 324® 

TKtn ¿a. = * ^HHH^SuxY^ 7402 r*) 

<7 -5:^-0: -2S(V) t- I5o(io} 


TKtn 


? OE 

175 

E V 

"T“ r f 

ie 

^r\y 

-L 

X 

1 M 

is.r 

V*' ' 


- rx 


= o 


H N 

S- "W(i) q 

-l(>.7 0 150 


(4) “054s»n^Q-(?57^^(v) 

FI ~ ZQS T 

s:N\ r = o*. -7s(ty2sO^>‘H'^ 

-(pE CoS^yM^ "(pfeSlA^^C <=>} — ° 
DE" 2 7") kH e 


^Fu = o : ~7S- 2S + iSa 
s ♦“*- 


- Z'M s»»v S + ~ÍS4 
Q ) ET--^,4M T7 



4-/48 | From trnss as a. 'NKolej ^1^=0 <jives 
N = IZS kN. 



1*1.1 kN x 



,QIMq=0: iooW f IZ^Íl4J) 

* 12.5 ( 3 <¿) = 0 

TQ = 57.7 KN C 


loo KM 


US KN 



-4J4? | Fro m "t <*s <x vviKolc. ^ X ~U- 3 kíp.s 

c co l Y = 4 kíps 

io' f ^>2-M c = o *. KL(,) - 3(U.^ = o 

KL « 4-.S ki> 5 T 
ik 

ZM^o: CD(io) - 3(lt)-0 

CD = 4-.S kíps C 

/^Pt-om a s » m í. L« f fíqht ~ h««vA 

c 4 ,«k_ V s * Jt -* 6n ) DE ~ ^ •HOkí'pí C . ) 

' kV°:fó° i- ico 

7j* k K +kq( 47*>I^ sin «* ^ + 4.8(io) 

'(*r\ = C4.<f 




i, k 



•V 

U«?7k D 

í P = +« 

lo' 

<"< 
v. 

if,.« 


rt 


■ j +*f,ü - 

Zo' 

/ 

T 

1 k 

21 tAg = 0 *. - 




- ok(iO)= < 

j 

f 3 k 

S*lvw^ 

, DK °- 


= Qj 

^V>Ht o< = l?o- 2.f* n ''(j| 

^ KQ = I.SS7 k»pj T" 

6-4o k 


1 k| f T 





*4/51 I Syn\rr\<>tr* , "the uV\,Vw tht 

ri^V\i W*K °a ’the Uff °*"t C 

is V\oó% 0 nW!|: 

ZM a =0 : CR- = o 
O L/z 

= ° : V ^ 

Z.«\ = o : ft x - ^ * 0) ft„= £ 

t*o +* Toe - Toe 



:. rt> £ - r oE - r 


Oü 


*r 


- l.l R(c.&s 3 o 9 L + Sin 3 o *J^ 

“MR (c.ftt U* ¿ -» S»n 60 * 4 ) 

~ R( 0 . 40 ^Ú - 0 . 4034 ) 
¡tSo "forcé oe: = £>& líL. 


OE 


0 «. DE (^Q.loli - o. r 7 ttlj\ 

S » i'uiy ^ forcé. Q H ■=■ Q H (^" 0 . ^ + o. 5004^ 

-forcd Dq- - t^(^o. 244 <i -o.'KSj^ 

2 TF^=o: -r o.loi t>E. - 4 0 . 2 £AC>(í- = o 

^--- A _u 0 ) 

Z.Vij = 0: -j - o.loi X>£. + 0.S00QH -o.St5D5 - o 

I>t> X (fcE 4 - bQ) ^ 
+ £oh x OH ( 

foH = R (eos 1S° i + sin 7 s°¿\ 
CQffyín<j ou't tY\e ^nvss nr\<J Q,oUfccVn* 

: - I. 0 G 3 Í)E -*- o.?(,c| Qh - C>.~líZDq =r i 

( 3 ) 


'SvH\u\fc*ne®uj SoUtíon. <*f E.<js, (J^ ~i^) ■ 

DEL- O.ÍSUTj QH r I.O^L C Dq r_ Q.S^ L C 




bj iriíipe catión *"f joint HT . 

■ZFj= 3^ QH(^;)tF<i(t)-25 = o 

1 ~ e<|. ■ Gtt = {z 

Já’ F^(?)v^fe FS =■ 2S 
* 12.5 KNT GH = XI.1 KNT 



F J (sin 53.1* ^.5 sm 36**0 

FCT - 7 . 8 / kM T 



2 . 1.7 kKl 






XLF = 0 • gf-\ -+-CP, -i- DA - 5(cos3o° k +s¡n3o^j=o 
ieUs 

Bfl + ^"CA -^fe DA = ° 

: "^ 6A + OA - 5 (i) = ° 

k'W' Bñ - tA “ 'W ^ _ 5 ^ = 


a4 ion •• p3A = — 4.4& kN 
ÍCf\ = -1.521 kN 
{-ofi - U u KN 


o 



fMl. To? view °*f • 



eos 30° = 




lo 


«a,* 3.a' 


eos 30° = -5- j = 5.n M 

<*» J 

tAc <** = S.U-S.T1 = 

^ For jaio't f\ j Sy r^rASrtf^ i 

Fb " • r tjsn a.S **"« 


$ 


F cft = P (-o/m u » o.rioj + o.<Hi k) } F D ^ = P(*o.331j to.lHik^ 
SF a =0 at f\ t 3(0.14*1 T) -800* O F=3tf3U» 


For jft'ftt C^ assurftwjj S\jrr>f*\e-fer^ : 

— **Q v ^ F co — Q (~ s i a 3o* v -t- C04 3q 4 

Nor™<»t N ^ Z(o 7k |b 



XF - o at C *. N +• F^ -+- f co -i- F^ c — O 

2A7 k - Q 1 + 2*3 (o. 2S4- 1 - O-lMIj - °- 144 k\ 

-*-Q(c.s¿ _ o 

5&lviv\& Q — 55. í ^ BC • 8 D — CD * 55. C Ib ~T 

J ) — 





F¿SQ> /^rorri ¿rt* 5 5 <2$ a *uAo/e ¿Asi ~ o y/*e* /crt¿/&** 


in rerA/c#/ *s/rc o* C £ • ^ /ñy 
dy ¿jmncfry 4 ¿f¿ 3 o; r e s ¿ *”9 

*- A»*í.y 


\J<?tr>t A ‘ n, 9 /j 

' w 


/*• /5 


/m 


¿//vi 


'\2 , 


■ac ~ Gs&(S¿ + 4j) 

o 

r= F* 


7 'c\ ~ Ab ~ + 4 ¿~ 4 *) 

\ 1 r* 


> ñ?k *&se 


AD-)/a\ / Z +6 a \ J fF-O. i” i 

\ • 

S3 .jj 4 c^//ec/ tems 9t>yef 

(¥ * m >¿ f fa* "# * t&M? - tf?k - ^ 

E-fuatc coeff/c/e»+s a/ ¿- j _ q - )b 

./TV» _ ' “ / — 


r -^ 3 

* ^ n “ 


»£3 


/2 


"9 > 


/C =--£ 






^ =-J?. 


/<J<9 


27 





•4-/57 | i russ as a is staiiccU^ 

dete.m»í\*H k 

sopportmj Consfromb. 

j = (o ) n\~iZj 3 j =. mv(. 
So saffíoeiat rn?w'o^5 •f* r 
sH»tili 4 v Rj 8 <¡ D ve 

A * ^ \x «4 s¡> F" ís KxM . ^4 C 

aft a\s» 4\‘x*i > truss ís> <* riyi. u n’ft. 

XM* =o: %J V * V = °) D * = 5 fe i 

_ ttÍ3 ^ 3«V 



^ -; ü * t ^ f/ít 


^ * - 8 


XM ft6 s <> : ^ 

^ F i-° 3'^ R z = 

Fofces atT C art «H ■im. Fírovn 

- ?, 


» ~ B £ " zr£ 

2.-f3 


^ZF^= O cjive¿ EF =• /Cü C 

RF - RfQ + ^ -^3 j¿)/ 4 tt 
, 8F= BFC-í<-ij-Í 3üV^ 
7 \ C Í' B p lof - OPCi- *3 fe)/?, ef=— ; j= 

r Ap „ ,ñiL be. s£ \ • 

RF S!F = o -(<*-**■>- 2- ji 

+ C -tx + TT ■*■ wh * ( w »"> h 

ScMt &Wto\t\ 6F — O 


"J&irvt F : 
FC=o E.F 


DP 


i_ 


ÍÍ3 


t)F= - í^_ -p 
3 


ií -. 



*4-/58 | Nu.'nrxbc.r of joints ¡S ^ So IDffc = 

3j = ZL\ and m= 15. Sioce, the -Fiju re shows 
OnUj 13 mernbers ^ 2. more £re. neccSSa^ “to 
en su re, sbobílítij. XinspeCtton show* tK*t panel 
P\DQE. nee.4s a día<jc>r\al s^pport ftG- »n or4e*~ 
"to prev/ertt vnotíon of G ~hNVJ«.rd E. f^lso, F~ 
ht.ti± “fre Su^part of o Fr\enr\ber QF ~h> fíx 
‘t m Space* Toínts E- o nal G "then besóme 



(^Qtlner 

¿frqbilítj 





/ \ 
Joint v- • ^ OkSSumtcLy 
CAL 



• i 

^2.5* j * U-k \ -Qft(-o.35^i ■+ C.3S1J 

£* - C 8 - 0.351 c A = o“) C^-- 0 .IU 7 L 
j: CD + «351 CA = o CT>* +MHL 

k: L a.ítiCa = o^ 

HF = O j»el<U 


Tomt t>: 
DÉ \ / L 


4A4/ Q: -»' 

1 i -o. 

o 4nL U« o. 


DB _ 


= O 


DR = 0 


¿ ; - DE-L - 0 . 351 &A “ 

4 I 1 L-L- 0 . 3 S 1 OA ~ ^ - ° 
=0 

D 8 = - Z . Ool 



/ X 



Toi'nt C I _ a 

íK 


a 


L *. 

k •' 


2 . 1 


^LO * 


3 

a. 

Feo - F 

> o 
^co 

r«- ’ 

\lk 

•C\ 

Ec.f 

\ 

~ •* F 

if--o a 

r 6c. + 

O 

II 

& 

Tce 


7T~ 

+ zíl - 


CO j J Eec = i 

e: (.i + j ^w)/rr 

CF (.i ♦“ /'JT 

“SfeCj* 2 ^ 

Jr * 


F 8C= 


lí£ 


* >rr 


- o 


F o= 


J 


^ =- 


L43 



4 /él llSfc* 3 »? ^^^8 (o 3fa t o t o-& ) 0 3(> i ,, a.gk 
— ,\;:p / T»'- T( « ^o.3t* + o.s* 

f <lÁ I / 3® - T AB [0 410, rS.<jl 2 k] 

\! / / -o.3tL - fc-'ij + o.-ff k 

W\V¿ T AE -T ftE i í— - ‘ 77 : 

AT * " ftE ftlL ^ o.3C l + fc.3 l *0.44 í 

5 kKT » Tft E ¿o. 5{,0¿-o.4nj +o.&&tk] 

__ . -r - 0.3{,ú + 0.5¡ -» o.44k r , ...i 

TftF * T «F j * *. 44 V 

z: F*= 0 : 0. 4loT A(i - o. 5éoT Ae - 6 . 5boT AF - O 
XT^ = o: - 0 . 4 ^ 0.441^ 3 0 

^T^ = o-. 0 .q\ 2 T Ae + & +(i ^V5 =0 

5«Ut)W ' r <'a = 164 kN I T« * T * 1 ' * l - 211 ' kN 

^I^CC'0.7^0.^ 0 . 3 b) -o. 72CfQ.3j<o.3b^ 

/ . ‘ T "“ 2 -, ^ O r 72Vo.3 l i-0.3t 1 ' 

I ~|*^ ^ w X | J 

j y’í^\/ T»»vE fc *»:-‘ s 4 , i* M " ,í ] 

T 6£ --T-. [-3.818, -».3'Hj-».Wk] 

c :^:?k kN T^io^y^ 

Hct« J T au :\i T QE - ^QF 

Set: KF=o 4o T bo ~"^ 8 c- r kK * 

~^ 6 E ~ T gr g “ ^ kM (C) 



* 4 fíZ | «“<>»-'£ ; By 



" ^ i 

<*fc 


% 

Jo/nf c 

F *>a 


s* 


lE^ 9 j F(-UJ-tr) / %(~Í+J-b) -2 

F - -p/fl JO FL s - /¡*//3 (compres***) 


F a , 

Aó 


y 3y ,r,specf/i>r> f Joros s onyo/**/s 

A c t ¿ <* r * iero t oru? ¿y 

5 y*+,>-*H 3 Try a£ & &/-e 

p 9 * - 4 * - ñro s * • ' 4/í * V 3 y""***y 

? 6 F~ 4 a Z ~ 7 \ ( ~r/) 


F - F 
s£ r oa j 


: *~^ g > "%n) r SfH-j) 


j¿ 

,'5 


- •’ VS ~ 

yN*. j ' ¡t^v- *> * |y-í -«* .* 

'' **« ! ^ * ... . ^ ^ 


i Y 


Suhsrifa'fc 4 / 3 * co'/cc + J- FrmS 

(ZF -.O) ¿ jef (JP ~ 2 F ó£r ) 

Jo,n¿ O . 1 V 5 U / 

A/o . o/ mC tnfiC f 3 *s to s f ? fy _ / /- / , , i 

‘* ¿--e 1 v p//l 


Cr” +é s 2-*J - ( 3j ~ 24) JO mtcrnJty y/a6/c 




Q3 = - GJ L ) PJ- = " fT u j FJ ~ ^=~ (— 

3-tíu* O ; - 4*1.05 (s)!s+(- 2 co«3o°j * ¿sm 36 ° 
x^^T) u -*• (-2 eos. 3o\j - 2 . 5 ¡a 3o» k) x(-Fx}¿ 
^(c-2o* 3o\i - k) X (-Uk) = O . 

E^u<ítin^ UtN\+ veckr Coeff 'Cieivtj 4o "2: ero : 

-1.225 FT= 0 ^ F J = o> 

" GT -t* Fx = o ") Fr = Gj = 

-M3ZGJ- i nszrr = zas] -la^kN 

.♦. Forcé in GJ » 70, J kN C 



► 4/64 Rir'tial ■frortt * 



y= - 


Sim i la<l 

C£ = P(p.fc?oc + Q.2“íZj -O.CSo*^ 

DA - ^C-o.fcto¿ i- o.znzj - o.fe?ok^ 

Efl » T (- 6.6?0 ¿ * o. 272j' +- O . tío i) 

whefe. P «s th^ ferce, »»> tty*, -4- jaineA 

ait N q|| a-f '*iK«K Qíc, a&sompcl ~hs ^ ¡n CanfOSiii*. 


j * p(0.fcS0i,+O.2'72. j 

ró.tgok^ 


= ?[- 


.5t + »j r2-Sk 
2.5 a *+ 



■2lRj=0 f\ : ^P(o.zT2.^ - L= 0^ PsO.'ilU 

Fór e<^u.iU kr*«.m «f jomfe B "farce. V4c4ars cx^e 
8C = -Qk j CJD = qí 

A_C = O. 

CF = R 

- K (-o.fe'is i - o.3Ti ¿ -0.4U, k } 

‘sinúlarhj } 

CQ = S (-0.8L4 i - + CUÍO k) 

CU - 5 (- o. lio i - O. 4^' t0,?(,u<) 

CX = K(0.(,ltC - + O.MSk^ 

whe.re, * nc * 5 *-?t "forc-t nwcj<\¡+udlti <\r\i 

'Jhtt’t <*l\ 'Ar,k^ví»vs «xfe, <*ssvirt\e<l iVv t€rvsíbt\ . 

If * o ^ ^»i\t B : AC + BC Cd CF 
-v- C.Q C.H + cr “ O Qf 

fC°^nLX"0.woii-(í -O.GSSR- O.SkGS - O.iUS + O.Gitkjí, 
♦O^IU^O-OX^) - Q Z1\R - QALZS- OAíZS -O-STlRli 

■*-[|-<^ -t O. nos + o.stts +o*«»í5R]k 

= O (^r\att 4e$en<it»ici^ teKi«.eA i ¿ k Cx>r^>cme<\%!^ 

V'í’v'tK ” O.^L ^ Salve X— ^uo+wrvi 

-U oWU{<\ R=0.0SiL^ S — - 0.3I2.L 

*• CF = O.osil T <»**A C(*=0.3l2>L C. 


Cr ° ’^80 - °-X72.J + O. fck6k 

r- (IQ-3..-5U - 4.i - (8 .Ztfo ♦ s/z^kl 


7.5"* -*-4* C».6H X 




8D(65o)- 800(150 cos3oj=o 

80 = |QI3 N 

So pin- reacrtioa mq^ni+udles 8 *0 

Cxr-t, % = s 10|3 N . 

2TF X = o : A* - 1013 sin 3o° = o A x = 504 N 
XJj = o : Aj + 1013 coí 3 o a - 800 * o 
A^ » " 1G. <\ N 
A = A^' - 5)2 N 




GZM ft = 0'- SO (15}- F(35) - o ¡ F = g.n M 

itXP= O - - 2.I1-PH-80 = O t ft = znn 






d l| strueWe. . 

Hner\ "S!F^ *C> vjiejds Aj- P 

JJñ _ ^Ésj- «XM A --o : -PR(l-c OS 4S^C x (^ -o 

’* (Aj Cy. ~ Q.253 R 

FlnaÜj ^ ^IF X = o fí x = o.?‘í3R 

( Forcea <sr\ rnnemV>er BC ace s^nvme^ric. ) 




AC : 

ÍXF % =o: A x +C x = o (l) 

SXFj +C^-? ’ o ( 2 ) 

(xMft-o: Cj(^- C K (Í)- PR(l-c« 45 j=o (S) 

BC: 




~C^ + Bx * 



¿ELFvj “° : “C^+Bj-+-? = o (5) 

,XM b = o: CjjttV C*(R)-fR(l-«**«*>oft) 

Salve E^s. 0) _ fe) : (A*® C x ~ F"x = 0 


Uollke Tr»k. 4/« y tV>* ^Aj s O.701P Bj=-0 ,W 
15 no"t Sjjwnrt ftnc.^C ^ * 0.2^3P 




SolVc. E^i. C0*(t) 4T,i - '• 

B>x = o. 434- (."i ~ ^ Bvj» - 0.344 ^C“0.snf 
(*) Fir B x = °, M= ™ £c.vt) 


(b) Fór Bj ” Oj 


(v\ = - O. X4t PR (C.W) 






/? = o '• (BDsin to^(o.5j - 25o (o.g) * o 

BD = 44 Z K 



/ÍIM e =0! 44£c°s3o 0 (°.+) ■+ F(o.¿) = 0 


F * soo N 






A 

♦ PC*'?)- N s¡n IT(t) = o 
N = I3.I1P 


• 4/75 | 'Pistorx -fWce = (500^(2.0^ ~ \o j oóo lk 


Forct \a linlc ñ6= lOjOoo/e =r 5000 lk 
Lov&’T : 

>ooo Vi. CZ N\ c = ° ; RÚ ? ^ - 5 oq *( h ) 




*/•» I 



f? XM c = 0 '. -200(80) + EF(lto) = o 

EF = loo N T 

%ZTF = o: ^00 - CD + IQ° = o 

CD - 300 M 

5o ~farce Süp^ar"tc.<i bj p*m C. F^^OObl 




-T (l.*) +■ FCo.8)= 

(C.6rv\A<L"t fc't Wo'Hotn ro UtrJ 
51 F^- o: A x - Teosas - T coi «*. s A*- N 

XFu * o *. ■*■ Tva a + T ain « - T -r F = o 

«5 - - +11 N 
A * V A x * A^ = 


111 N 




£F*=o * -r= 

IM,=í : - o 




(H<Wie.) ZN\ C =° : I5o(iio)-a(3o) = o 
8= 55o N 

(?Q^ IM ( = 0 ! 550(80}- P( 30>0 
p= H-fel IS 




C*Z = O : - ^q(4.s) -h (jBD C6s 6^ (Q.fc) 


«o Bb - 5«.Slfc 

ZF*=o : P\^~ S^.^efts©=o J P\,y=54.l U> 

TY\os s^oee^Yv^ ^rce, P- 54.1 U>. 




o 


Ha*c//e : ZW Q - o’ 3or¿ -/?o(/5o) - <? ñ= 9oo aj 

Jo^: ¿M a =o; 20Q- ¿0(900) *o $= 2 7 ¿>o*J 

or <g r 2.7 hAj 



4 / 82 | 


TJp>per harUle : (Sf»r\r\j -foret, ^ <ic."^) 



WY\er\ 14 re.\e<u^ 6 = o. Q^TMq-o: 

P(4.+) - Mp^ - 0 ) M^s P(4.4)*t(4.4)'2t.+ 
is tt> ftmStrt’ excrt^A Sfonj <)t\ 

W\tK ? = o ; ZM r - 0 ¡ -o 

B = Ib. 50 U> 








ZOO N OCF 14 a "thre* -"fórcc 

t®<tj ) "^ orc * s ínter sed: at Q. 
F 28-1 * 

Q ZR, = O: -2ao + Dsin <* = 0 
d 

D= 425 N 


ZF^= o : - Oco^ i- C - O C= 375 N 


CBC in C&rn press ion) 



II 


_ íf.. 7/ is 



— y 


^+'2TNI 0 = o •• -F(l.3)+ /ícoí)5*(*-15+I.3)=o 

F = 5^.2 H> 

(tHote. • Tre^vuciít o-f mtmW °C, <** <*• 7>\*ec- 
-focc*, vUülcL tjitlA <*- r*\a"Vl6fl“ 

^V>if We-Kie*r\ O* **'<*> . J 



4/8é> 


« 

< ^ F F ~ kS - 3¿0o[o.6-o.3j 


= 10 80 N 


FrorA^^IF = 0 ) ~T - 540 N 
w 54 o M 



>- 54o N 


^Z-McF o; - 54o(l3o^ - 54o(lloo) 

+ *a n» Csoo) = o ; t 

o* -^Slo + ^fs+o) = o 


O, 


o x - 1512. N 

O - 1 512 . N 




For P> 

- 3 kN : 



IM 6 =o : 

I2.5F - 

o» 

ti 

O 

j F" = 1. 1 kN 

For F 

= = 

3 . f> kN 

) 

P« 3(a) = ¿ kN 

ZF y = o: 

R-x. — 3>(o — 

Oj 

= 3.4 kN 

^r 0 " 

“ Rij + G ~ 

°) R J 

- 4> kN 

R= - 

/ 3.C, 2 - ■hfc' 1 '' 

II 

o 

o 

k H 




£M¿zo‘ JoCy- /ro(/io)*o t Cy- ?°° 


2M d - O ' (50 Jan JO*) ¿y, - /2o(/6o)-0 } C x " //o 9 a / 

c = Vfoó V 77o tf 2 = '36 7 A/ 




J~h>rr> Zongs 45 4 njhe/c 
j (ffoo) = 4oo /¿ = £ 

Frcm £D t D x-7J D y'~í{ (4 *°) ~ 600 /¿ 
Froty, DF } 

5e CZ4) - 600 (44) - 4oo 09+/f)-O 

(650 /¿ / crni/en 





t>** I4.55P 


í)ITM ft =o: E(8o) - I4.S5P(U) = » 

£“ 2.18 P 


(No+c : HecWmical adv/anta^c \*i'\ l\ mercase CLS 
ce becomes more, aliyifl ví‘>t>v CD.^) 




Vf\=o'. - B*- C*. + ? « o (7) 

X.Fj * o : - Cj - o («) 

XM f =0 t 8* O) * C* (t)" 0 

■SoiVe -tKt «vAave h!nt e.^a**f io«\4 atftam 




HF* ~° : A* + C* “ ^X ~ ° (+) 

Um« . . 

Bar SC : 

pL.F*K “ o i - fc* - Cx +■ T * ° (l) 

, "5l. F V j = o *. " Ch — o (?) 

.5LMf=o: t»(TF)-C*t^)=« W 

S°Wc ai><we rwn* e,^j\Kfh&<\i 4o oktn it\ 


Ai 


tvj +■ Cij ~ £j - o (5) 

: -F^ (x “fe) " Ex efe fe) + e^ ([A) t* c*(Li) 

«o (6) 



= - 

7^ 

C* 

= *A. 


o 

c 3 

- -o.STJP 

s* = 

p /t- 

Dx 

* -72. 


-0.5T1P 

£x 

= 0 ; E J - - o. 377? 

a> 

n 

3o\ 

R || eqvi^R-iaos rewAirt "fh-t 



exceft 

0) í(sV. 

- s* 

'Cy + * 

o (n) 

b j 

t 

*■> 

0 

1 

Vil - 

® (?) 

Resalx 

t ; 



ftx = ( 

D.433P 

Cx 

= 0.^33? 

Jp^ = - 

-f/z 


= -?/<L 

e>x = 

0.+-33P 


= - l.2«ftP 

- & j z 

-? 

£x 

“ O.gU ? £.* = -f 


-f 




(üpper bar 4 


: -2.6sm45°-M.^=o 8 = 0.841 kN 

(rbd) 

^TM a = o: I5oD - O.841cos45*('íoj-o.841sifl45 0 (is)=0 
"D = O . -42.0 kN 

-o.S4t C» 45°+ 0.420-0 } A^O.l8ookN 
XFy- q:-A^ 4 o.S4H ¿r\45 a = o ; Ay-o.t kKI 

ft = >/ + R^ 1 = O. t2t kN 




rrvm 


Sin p = (SO eos lS°-4«»ya^o t p = 10.74* 

* = IS* = 25.7° ' 

I2.o(xoo) — A eos 2.5.7*($o)r 0 ^ A=333N 

IF, =o * Ca-R0coslb d ~333 Cos lO4*=0 Cui443N 
<3 O 44-3 ^ \ vi/ 

Pistón : p(Afea^ * } p = /. 6 fc 20 O* 3 ) = ^ 

or p = 2&7 kP«. 




0B*~ ~ 4%- l° Z ~ Cas loo" j 

5^1- - 2üJ» D £ = *0.*‘ 

4 11.4o- j r 


ÍIM 6 = 0‘. -So(|7cosé>o°-4cos4*°) 

-t 8C (ll. 4o sin (SO-XO.2*)) =0 j B0 44.2U 
\44,2 Ik 

¿7 X.^o =° : - 44. Z cas 55 a (?) 

*5* '\c" -+■ C cas ( 3 J - o 

e.\W^T C - 17.2 Ib 

\\3 rt 5 o 

>* ü 


o 




¿hlp-Oj '±?0O (/o) ^ o ^ ? 2 3D ( 2.)^ 0 n- /7 ,/oo /¿ 
/2 ' 






-1-/18 


GB 


; b 

1 p= i35(l.íl)N 
GA 


“1 34 ^ — ¡o i>j-3 • 
© * C0S 35¡" " ,3 ' 73 


Tin G 


K 


^TFj*o 5 I3s0t.ll)- X <5 A sin I3.73 4 
GüA = G6 - 2.110 N 



- 2.HH C^& 13.73° = 2710 N 

PUj = Zl<fo SiV\ 13.73 ° = 44.1 N 

= o E- j - Í.C.Z N 
^TM C = Q • 2710(254 ) - U2(<íó) 
-E* (l2o) - o ; El x ~ 51 5 í> N 

E - \ El* 2 - ^ = 511o N 

or 5.H kM 




(^Wle) XM 6 =0: 150 [100 eos lo“- 20 s¡nlo‘] 

-A[zo -si" lo*]= 0 ^ A = 4I03M 

($ 0 .») IM o =0: ¿0C - 20 C+103) = 0 , Cfj3MN 




¿PUMa'O: Fftg [cos5“(V)-sm 5“ (ts)] 

" 50 C C»* 10 * (3l°j + sia Ift* (83)J z O 
F ftB * Z50 N 




o 



Aj - O becausc is a tl^ree- forcc. bod<j. 
6^d^ O A * 

f^M 0 - o : (\ % (nz a« 3 o*] - 50(7^+225) *0 

A* = ^38 N 

Bodj Ab- 

T^^F=o : C - 3.3S eos jo® ^ o 

C = 235 N 

(<t -factor -^r = 4.t?J 



4/ioz 


BC 1= 0.5 

.•a - . a 

> -t* 0. fe ■ 

BC= a. 

551 w 

_ 

^vrv fcO° 

O.fe 

0.551 ) 

AI Mo 

- o : 


A afe q 


51.1* 



(p\*T\ , m «|) 

«0(1.11^ 

8C C^.4)cos(5l.l* - 30 °) - SoO.giXo.Ssin 30 *) = o* 


BC - 
AB • 


?41 N 



^£M h = o: M - «4-1 (o.^Cos (51.1 o - 30 a ) - o 
M - 10b M-m 



4^/03 | Entere. t*an»p -r mechQrtiSn» : 




1^*1 

1500 iv» 

r 

ar 

1 - 12" | 

V. 

^ 1 ^ 

V 





D 


144-7 Ib 


CrGisk BCO *. 



gxM t =oi-mi 0°- ri ) 

PtS= 3110 i». 

QCvjl»n4er *\^ \n Corrvprtssion^ 



4/w-l 


loo 

sJrt 6 0° J/n 0 


Z ^° J 0= S/ñ' O. 3 O 9 3 =./S.OZ ‘ 



1 

1 

1 


*y] 
* ^ 



£ 


Co?>6* CMS /o t fa» 0=0.325 2 
ÁC - loo (o. 9510) + 250 (0.5)= 79/ 

¿K/ V°j ¿ 4(25 o)(o.9GC,) - 19/ A^~ O 
A % - 6-51 k A/ 

Át = AC tan & - 79/ (o. 3252) - 25-7 


= o 


Ay 44.2 k4 


la )/ 6.57^ * 44.2* r 44 . 7 a-a; 


24 k 4 




C.* 


(o 

( 3 ) 

W 

( 5 ) 

( 7 ) 

(8) 
( 1 ) 
*o) 



•V-3o' 



(5+ + zs.ii) & - sy (i o o) - o 
3 - 69 ./ /6 

-O' o. <nc>l P ( zo) - 69 ./ (/ 7 . 32 ) - O 

^ J 

P - 6o.S /¿> 





f T ,z - 3o*- ♦ 3o*- - **»•• 


5G.4 14» 


o: "°0 (3 Sin 60 a ) 

-^36 *■/ C0 5C>.4-( c i 3l’n 4$°) =*0^ CD= 125.51b 

E X E* +I25.S - 5(,.4Cos2o a *o 


\ 


E-'y = -'Ja.t 14, 


IF^o: -5C,.4 sin 2 . 0 * = E^ “ 14 X? It 

E = 1 ll 



"21 Mg = o : 12*5.5 (3 sin 60*} 

-?C6SlS % (0 =°) P = 333 14» 

O 




(jNhee.1 AssemUj) 51Ks=0: 900 ft 

-(,.54(2.5oW 3S(l.«lXlO‘ 3 )O s< ^ ~ 0 


ft - 1.748 kH 



ZM 6 *o: FcosjS (24) - o 

Fcos{$- I46S Fsm(S = 724 rvj 

Upper ja* • (coosviec F F* ae.tl a“t C.) 

= o ? 14-61(2.4* i 3. (.«)+ 124 (4o Cosaa'J 

- Cfc Cos 10 * (42.5 - 6 . 8 *í, - ^Sin IO d ^ 2 .o Cosaa*) r o 
Q) - 2150 H or 2.15 kN 



4 -¡no 


Hote. "tbot a "Hu— fofC* Webber. 

X^=o: D^-S.ST cosl5°=o 



= S.G^ N 


IM 0 =0: B(o.O(,s) cas IS 
T5.^(o.0(,oj - 0.353- 

6 - 11.25 N 


- o 




6 — 



= 14.55 




Fe - 4-5.2 H 




•“í jLM 0 “ o •• z .0 ooo (3.<lsj — 2.F flc cos« (o.égj 

+ ^-F^sin* (i?) = o 
Fftt = 4? 800 N » r 4g.g kN| 

F ñc == p A = 4-8 8oo - p (ff 

f = fe. 81 (i0 6 JPt o f 6.81 MPa 




- O : - RO ooo (3.5)+ F oe C 0 S {3 (0.73) 
+ ^de «í«/S(0.4) = O 

F D£ = Sg loo M or % g.l kN 

. „ / 0.105 1 \ 

F D£ = • S?100= ^(TT — — ; 

= lo. oir I Q.I8 MPq> 



12 . 1 • 



«•wc-sa-j. 

ZIMp "O*- -2ooOo(|\ 
i- HT S '«N (^o. 
i H 3 Cos í (0.15) = 0 

H 7 * 4 ^ loo IM c 


20 kK 
■* 



S = “Un"' ^T'75 ) 

« - W (S&) 


5 . 81 ° 
lo, «V 


1 x 

4S loo co* ¿17.38% 10.84°) -<5H c<*(5.S7 # +l«.íi*J»i 


6H~ 45 £00 U or 45.2 kN 
<SH= Jf ñ •• 45 2oo = p (ir 

p *6.38(10^)1% <>< G.3S MPo_ 



80 | 0 3 ( 7 .» 5 *I 0 ‘ 3 ) 

= (cZ% N 
llo(> 3 i)N 

120 (^ 1 } n 

7, 

;x 

Ta. 

IH : ílo(l.íl)(7.^C0S30*) t »2o(l,íl)(3.í,Ca S 3oj 

-+ -T, (o.u«) = o T, = 65 .t(lo 3 3 N 

p -T/a r í^s.t O* 3 )/ 7 * 5 ’ 16 ' 3 ) = 
or ■p = ?3 <»q kfc* 

If x =o; K*- <¿ ° i%0 ) Kx = 33 l kN 

IR.-o 1 . R^- Us.t>(i^) + 4>*¿] siV\ ¿o*- = o 

= 5 <M kN 

K- -J(V /¿j 1 * = ^8-Z kN 





20. OOo 6/r) ¿4.5** 0.4147' eos ¿4 3° - o. 9 / 0 o 

A/'n 20 . 5 o * 0.5S02 ¡ cas 2o.S° *o.93¿'/ 

¿0 ) OOO (0.1/00)49 
- 20, ooo(0.4/4 7)( 36) 

D . \ -^-(0.9367X29.9) (O. 3 Sa2X*-*') 

X\1 24 5 " c 0 

50 J_ ^CT / 9 , 470 /¿ 




| =/4.04° 

u" y\ ó/noL~ 0. 242* ooScL - 0.9701 

* 

¿ ÍM a - 0‘ 0.970lp(l2) ~/f,470 (/2l r i) = o 

P= Z6.90O /¿ 


¿r \~°j +■ l9 .+ 7 °//2 -26,900(0.970/) -O 

% ^=lZ0 60ib 

¿Fy’-Ol Ay i- 26,900 (O. Z4Z9-) - l8,47o//i s O 
y A » V‘ 3 o 6 o *4 633 o 1 - 14.600 /¿ *\_ A^- 6^30 /¿ 




a. = s»r\ 3o® - 0.5 Cas 3® 4 
= 3.5*? ft 

fc> = S Cos 3o° -i- a.s $íq 3o® 

I ? *xn n 

,, cJl« 3<> c&s 3o% I sin £ft* + a.5 * 32.2 ft 

FlJo + - 7.IS-4- 

tan ex = -shs.S') ) *“ 15 36 

7 Fe = +/tAn« - i4.5t ■Ft 

, ZTM e = 0 : *3000 (32.2.)- (I4.5t + g) R x = ó 

É. ^ £*-11, 4,& lL 

II Mo = ° ; ?0o ° (32.2) - FCos (15. 36V3 o*) ? 
-T*s,m\ (t5.3fc*-t- 3a 6 ) 0-5) = O , F= 43, 10o IU 


H F\j * O * 43, I 00 Cas 15.36° - 3000 - 
^ - 33 ¡ 500 li> 

R= \ R x l + ^ 1 = 35,400 IW 


o 




HM^o; (5cos5o # )Ooa)- T« 156? Jb 



V 

I' 




RBC> SHtj 5 » •• a(0- A*(3)= 0, 

Pl x = o.ui kN 

XR*-o: B a -o.u7 -*2 = 0j 
£B : B 2 = Ej= 6*=- - ^.c/7 kN 

6* =2. C1 kN 

Pi6C: l(b) -Cj (4) - 0j 

Cjj = |,5o kN 

CD l TMo*-o : C * = Cu- 1.5o 

kN 

h6C : A Z -2.É>1- 1.5ó® o, 

Aí = 4.I7 kN 

= & *. A\j + l - 1. 5 o =*• Qj 

Av - 0. 5o kN 


55 A ' ZS 



4/in 



40 kN S 60 kN 

y : M e - o ; 40 ( 2 . 0 ) + 60 ( 5 ) - I5B « o 


8 = 73.3 kN 



40 kN T3.3kN 

n 


=0 :-" 2 T BH + ^73. 3 - 4o 


ZM 8 =o: HX(5)- *a(5) = o 

ZF a = 0 : 4-0 - 47.1 - 5 T ~8C = Oj 


BH = 4-1.1 kN C 

Hx = 4o kN T 
BC = 6. c,7 M C 




Left pr\£mWer : 



XF^ = o , 

\ + C.* = o 


{') 

XFj=o: 

Aj +Cj = c> 


(?) 

= - 

-M-C^O-V Cj(R^=o 

& 

'Rijht metnWfr: 



XF x =o : 

6 y =o 



XFj - o •. 

' C^j + Bj - o 


(5) 

IMt'o ' 

- M + C* + 

CjCR)=o 

0>) 

Saluctíon o-f 

£|j- 0 )-(é>) ! 



j - b 3 

- _M_ A - ■ 

~ * > H ü 

M 

K 


1 A* = -B* 

- - <$ 










X 


1 Tofnt 8 • 


/ 

/fie 


r; 

♦ < 


7* |3o*/ ec. 

BD 


30 ° 


XF t =0> (-k) - Bt> -Ir = O 
BD = U C. ) m^eptnderrt o"f X . 



4 ¡123 | Mevrvkcr ABC: 

I3¿/ 



— A 

lint 


/+ IM^ = 0: 6D(4 COS 3o°)-8d(A-*) eos 3o° 

- L Sin 3o°) - o 

LdL 4 o.em«t. 

e>b= -^-tao3o _ 


( -X C<wm©t Wt -z.ero^ 




ADG j <f/V7. - oj /oo (*o •s/n So*) 

~T(3 2 eos 30 •) *0 
T= 72. Z 

3C j - OJ 72. 2 (20 eos 30°) -K/f = o 

A/7- /2SO /6~/n. 



4/12.5 | From viholt “truss A - F” — "2.L 

AI I ^ • 25 



y. -3.01 c«id -«■ fie =o 
A 6 = 2.ZLL T 



+<*«** 


-V<Af\ <* - 50-43.3 


oí = H3.3 

3a 

ül~ 43.3- 3o 
= 13.3 


* = 15* 


2-5 


From j 0,n t B^ ^ k. ~T 



A 

'£Jl -0 : (3-OlL + Ci)4i'r&- Hrsifl«.-L 
k 0 -o 


HI = C 



A * 1=7 = 2L 


4/tfc*> | Fr om viVole. struc.'Lure ^ 

Half o 4 Slructurc : 

CXM =0 *• 2jOH f- ISL ~ 36(2.c) 
= o j H = 2.2SL 

CD = 2.ZSL *T 

t3x = u T 



Fr#m Bj 


ATtt 


H 2..ZSL 



Fram ^re\íi««is SoL4i*n 

e= 4*. 57. «*W‘gg- 


2t.57° 


2^F - O : 2L *L ■ CX sin G-o.SLC65«v 

- o CX = O.S33L ~T 


EIF^ o : AS +- O.S33L c*s 0 - o.SL S¡n <* - 2.ZSi_ - o 


Afc - J.850U T 


FroV»l(>n\ no4 SolvoVJí. 
'•iíthíu’t' CU derfq. 




F\B 1 1^5 (20 Ej(l5s<n 

" Ex (js + 15 C45 Z0°) - O 

Bvxtr £D ¡S <X -fvju- ^rce rncmlaer So 'thflt' 


t a n “^o 6 * 344- 

Salve, rTíbmcnt e<j*vhon • Ej ~ S.1S kN 

C<G- ZM c s O : 250 G - «O 0(5/753-0, Q - 2 . 3 o kN 



XX = 0.7^5 L C . 











x M 0 " o • 4-5o(o-ons^ s M- =• 




^ C* D 



C = 0 '• co (|.25 o) - L (3a) = O 

CD = 2.4-L ~r 




•• 


EvO-SS) - (3oo)^ t ?iy^o.s^ *^0sin2o')(l) 
4^00 Cas Zo*)(o.^ -o ; = 'llt N 

- E.^ •+ -4-00 C 0520 6 =o ; £x * 3"U, N 



(S£)= l0 -°3° 
r’z:M c -o ^¡€idi ? g 3i7o n 

■sXlFx'O ^C«ldU C y * 2.150 N 
[^F^ =0 





L 


r - zl ' z.s 8 

\4 fl8o = 67. 5* 



A8 - G.434-L T 


For joirtt fcj note 'thcvt: E.F=Dt^ AE~se. 

HFy *0: - 2 .(o.?l) eos 56. r + ZOE eos 67.5° - o 
De * >• I6&L C 




A« = 


IF, = o 


Fe 


Fe 


' 2 > 


p p- ^Fe. 

= " CÜ 7 ^) 




T 6000 ( 14 . 3 ) = O 
Frb = 51,100 Ib 

: 5í, loo = f (« 4p-) 


f ^ 34^0 



►4/í3g| \lecfor expressions "Por 'forces Qt ñ 

OIS tervsiorv^ Vjitk 

F ee - F 6F = p > f £ü 1 f bc = C. , 

- F A E * ¡^(-^¿-0.4-j ^(-uu^j .ou) 

F«. -ÜS_(-o.3i +l.4kV F = 2.2k. For j«»t 
1.432 V - J 

R,^r-o y«* [r&t*- 3 )* ^-(- |¿ )]i 

+ 0 - 2+ ^jMk] =e 

SoW-t -fu yt F^q = kN t Fj - 0.343 kN 

On ^ *• F B£ = 7^" (-o.SL - °.4j -o.sk) 

fe = tm C-°-n + j'®-s!^ j f bo -- 

fac= -fíísC-^UoAj + o.sk) 

For ^oint Xf" 9 ^\ve$ 

( 1.105 ~ l.los"* l. 43 z)‘ v 1*105 l íos /. 432 J- 

I _ „4- O _ I / A. M 


.105 1.105 1.434/ 

oj a 0 , $>6Wt 4o yt P ~ 1-420 k^j 

C=-' Z15 kMj F B£ = P ~ 1.420kW 




Handlt ZM»' 0 : 5o(2i.5j-L5m 4?.2*(3 )-o^ L=48llb 
6a,r ÍXM o =0'. 4*1 (2.2+) -f 0-323)* o, P=8|3 Ib 
jzF x -0.' S13 + 4m¡r\48.2-- F^-0 F* = lili Ib 
(^IFL-o: Kj - 4S| ca¿48.2* - o } “ 32| M> 

HQnUe(^«\ = o: II7|-R X - Ws¡n4S.Z é + 50 ¿«3®*» o 

i R x - 838 lk 




* 4/l3»| Frorv, -the. solutíon +« ?rok. 4/2 , ñC = 
2.&0 Ib C anA »l T both CftflS-tant. 

3oin*t C(6C OSSUmeA "te be. in "tensión) 


»■ BC / x' 

0 / 


^F x , - o •• 


8C eos 6 + Z(*0 sin (j0 — oí') - o 

C ^ sin(6“*0 

/ X BC = - ^0 -^f e — 

(<*= 

6C -> «O as © ^0 * but “frus s í$ partíJlij 

Cor\Vtrame<Av ot 6 - W°. (b) BC is sera 

wV\er\ S»a (0-<*) — o, o = qc - a % ([\jc¡(í 

"Cbat AC ¿ C co llineor ¡f 0 - <* ) 

ICftVmj BC. - O b^ \nspec"hon , J . 


(c) Sertr BC = ~ |c>oo - —ZGo 


cose 

3. S5 COS0 ■= sind Cos - S.in<* eos 0 


(Note. : E>C_ 


^3.85 -f Sin ai, / 

o ” 

Cos <* > 

rvevtr +1000 iu ove»' 





*4 )3<j I ÍZ.Fu=0-. 8C(i)-3-cJ 6C*£kNC 

Tolnt B : \ y _ ^Ü_ 


’ [zFn-o: Ae=3^3kHT 

iJ 


[£F x = o: -ftC Sm <-í»tíl)^Cc(l) = o 

-O : f\C cas <* - 4 Ck) •*- C£> 0^)-3'-0 

S'wrNul-tancaos Solution * 

3>Í3 kH 



f\C = 


■JT 


T 


CoS<* + * 


3 15 ~3’Í3' Co.S°< + ?3»no< 

CO - T + 


2^(Í3 CoS<* 4- Sin «.) 


kNC 


7o mt t> 



XFj-o: 



AD- CO(^t) = 

- 3^Z Cos<>< tsm«( 
^(-Í3 cosót -t-S»no4^ 


O 

kN T 


Tk-e |>lc>ts (+) -for "tensión and 

^ -for Comprensión. 




$ = too" ( 


32 S>r> 8 -\7. \ . 

(>.<*3 4-iZ. *32 Cose J ' ^ V32Cos64iy.^l 


So T 


0 ) 


Crcosp)C 32 s.o g) -(fsiA p) ( 32 C.ose^ 

eos©) = o 

131 . <\S 3 Co« © /. v / x 

ON) ( 2 ) 


Cos ^ sirx 8 — S\o ^ coi© 


Pulley C 1 



■Joiwt C 
•'í 



r 


- T eos p ■ 
Bvj - “T'Sin p 


+ 


2_ Sin 30 
5 Cos 30* 

CO 


Ecjuí I; ^r‘n»r*> tyeUs 

BC - 8 y + o.^UB^ ( 4 ) 
C AC= 0.S11M Bvj} 


SoWe E.<^s. I ' 4 »* “thít arder 'f&r 

O * © ± I ?o 4 . 


<4 _ 

g r oo 









« *» 

\ 








i 

'v 







^ ^ ^tOÜ 









y' 300 

' ' 2.00 
U 

CÜ loo 




<- 








’ s 

V- 





- - 




— 

— 


~~ ~ 


o 10 2o 30 40 SO Í.0 7 O %0 


e (ae^) 



^4/| | (-3T Cor Y\^~t-< ^ Ct>r\siíilctt^v*rvi_, Wot?. ~tV\a"t 

Vin-^rime-l 4o S = 0^ fo 6^0. 


F^\»í^ i* red\»cM a -fnahr of 4- vert'Cad^ . 

B __ 


B 6 < V I 


\ 


<x,\ ®¡ 


4 " 


o 4 - +q»\'‘ÍT^ 

J ^ 1 

= M-. 03 Í , 0 , < 

d = -r¡T (i - c« «.) 1 — ,-^cCíiwd) 

d-v* = íñ (|- tos h= 4 T?j^as (*-$)- eos*] 

%>‘\n )¡ ~ ^7 ’ []_Cas Q <- “ Caj «Tj 1 

Mote. ‘tVxa't i$» a. "K*o - fo ix*. 



) 



F8D of low^r jo.w . *far 0 : 



Cb= = '« 3V 

men 9 = 0 ; 4 ECD = P = W( 3 .7s) = 7 S - Z 3 ‘ 
vih?v> © * 0 , 4 ECO = ( 3+6 

MQmeni: on tr\ -fof •for cé. K ab«at. C is 

CD sin (p+d) 

O : CD S\n(ji+&) R - SOOO-fn' Có5(o<-e) 

- 5000 Tn" Iq^V ¿n (*-Q) - O 

R= S¡«(7¿.aí*e) [ Cos C 6 ‘ '‘V.03t I )-Hasi-,(9-IH.<a| 




1 


*4/l42| oc g ^/l8 x + 3 1 ' j ñ6 " W* 1 - BC. K V^ 7 +n a 

"V* Ac =^|Xcos©+ 3s»n©-43 Z ( 

C + [lUin0-3c*44 + i;n* 
4 SAc = 

L J 



6C .,r Kf+KS-ñí 7 - 1 


Rc_ 


4 ftBC - 


-I 


L -Z Atj fcc. J 


C04 


(X= t*T> 


_i r i^síne- 3 cas ó ^ I 
L (Seos® *3^m6- 4 -i 


m Í.K 
^ - -4 -<* 




I8c<*0 


.'* f 3 

Pr*m aVjfc'ít FtSti of 4»^*" : 


* i?o*- x - 4 f\e><- 


/? £Mo = & : " 5000 -*- r^ c (pe vn (|S-0-»g)) = o 

~"ÍWft “fror^ FtiD ®f ■£ * 



^XHí\ = o: W- (ll sm = O 

S<»tot ~VV\t Q Wwe. e^uítíons (in ot<W^ witH Q 

"ítí>^\ 0 4 a 4Wto*A ‘f’ollcww 

V 

plot.5 3~*r M arvdl r 0( ^. 






rM A =o! 3 eos© (‘ z) - (o.t)= T= COS0 

21^=0 i A t +T (-^Ir eos qV 3 sin 6 =0^*35106-^ Cose 
5IFj ~ O » ftv^ + 3 cas 0 - ^ (^§7 Co^0)=O ) A^~ 3c<s 6 

f I - 3 sin a eos© + J- Cos 2 © 






ü IM 0 » o : F> e eos [‘Jo"- («+a - 4aAe)Jort 

— mj OQ co¿0 — ° 

rry^ 06» eos 9 

O* S»ir\ -^C06J 

S0°-<* + CRB 

(Só°-S^ +(ey (^0-* 1- 4 CfteJ - 10 

l B + S CñB- 10 ° 

- 4 CAB - 5 lo u 
e = io° - a 4 iAcb 

ÍW. 8 + 4= 40*- S 



-í F. 


de 


C - 

f l5Q^mS~IOO 

r "t<U\ 4o o - iSacos $ J 


V- 


^IM c = o *• - F ñB cose (ce) + F¡> £ cosH* (cü)=o 

_ í~v\ <-> f C R^ 


To *fmá se*t, IV*. *We ^ttjxession 

4o r ~ñC 4ts Ro “ (,00 mrr\ <xr\A ioUi«- 
4&r Orno* ^ (M u m erica llvj evaluare 

\V\*. C>V>oV^ £*£><<555100^ ~fW 0—0"^ Orn*0L 4o 
obffcaxn 4h^ 4o\\oum5 ^lotl 



4000 



(?oeW~ 35X0 N © e =° 

(Mm* = 0@ ÍS.r (l’mfcs fiB 

ex A di BC are, Col linear and serVt as 
(a A unstaUt, !) f^rop "Por" the daor ^ 




1 r rom ~Taio\c, D/3 lr\on Tirito. I 

Coordinarte, o“t Tr\e Ce*vtroicL i£ 

1 + (HT~h) = 5. ¿7 

The, vertical Coordínate lí> 



5/^ F”rorr\ -SoLmy>lt ?roóltm 5/3^ 



- i i 0.3 rnrri 



1 »\ Cfl 


50 .^ 


5/3j * = o 



— _ 3(oOj ^ =. - | ^c> 



5/±J * = 

2L = 


SSL _ 2.(12. o) 

^ = “ Ti ir 

— \?0 mw 






i- 

^S-L A = 2 


7-7-- 

' be 

i * mV w _ _ L _ v 


' ^ h>\ - i ( 5 - a.o- 

= rf ( Vi ’ L - 7 

di A - 2 í.k dy 

= 7ir) A 


i 


a 


3 1 h 

OL 


jaoft * -S--5- 

K-**) 


3ÍT 


- * Í3i jft = - ^ l 7 

A " j* 3(^-0 



“tWfc ^NYect V<* 






di ft = dt. ~ ( l + "j" ) <1% 

= (P k 

-/j*f:. .ifU 1 il 
" v 2 - Jl, ' 4o 


T‘ & 



i. dL^c 


¿fo^£K 

_I1L 
I, nu 



1\/4 o 
^¡22. 

+1¡22- 


1.5+1 
o.l 5(o 





. -S- 1>* ♦ ♦ i.*] 

— = ^(~3 +V) _ h (a-i-^b) 

A ~ \ 3 (<c+k) 

X^jc^A _ \ (o^+ a -'otÍQ ) _ (a%t-&lat lo*) 

^ "ÍÁ ~ lH 


5/8 


J I ,''3' 

5h', 


ft'Jxdj-f -4 5(5-^^ 
-U=:S- — / 2 r - 1 V l 'l 4 . 14 IF 

- >T5 (-y fe*] — 
= (’-l-xdj^CS-^íj 

“Ksa-^r- T- 

5 * 

Ti = -irjxciA * 



1+15/3 


= nn 


U c 4ft * f uJKdu •= pu J 5(5 -j) dj 
= ^s(%)(3r-K5-^ |H - 


I &44T 

15 


( C i l í=»4- J~s" / 15 <5 ^ 4 . 

3--s-j*d* = wts/r - = 







[y e *»A = = 




s/n 


CÍA - y^K t A - J 2 —d* - k Jn x] - k tn. 2 

'* y * k y M J*c dA *Jjr s íf 11 dA 

■hlUi-H-r 



X 


i *■ 

xA= JxdA= Jxyd* - jkdx = A f 2- ') * k 


y* JlI± z -t— r 0.3GÍ k 

k /ni 4 /n 2 


A443 

* A ín 2 ,ní 




dV- rrx. z di = 


/7rV 


v-rrrlf^, *p 

O 

/: Jldv/tf - 3 b/4 
(pL k-sK^fe^L element \í>cuie<^ e^e-on.') 



I A*fa(i-0¿,. a[y-£ t l 6 . i a i 

. > /I • 



v, 1 v 0 

izzzzrEzzzzá 


%A-Ji- c dA 


2s x *'*- 


;é'[y-¿y , + /lUí'¿ 

2 /A* /5 

4cl%//5 


£ = 


2ab/3 


s — 
J- 




__ 

2* Ó/j 





5/l4- | * Am - f <J% (r = rmss yer uncfc lenjthj 

m= Jim - Jf<** = jVoO' 


— -. r r\ ~ jam j I «t. ~ j lo v, ■x/~‘ 

1=^^ ■f.c.-vi:- u 

[* Aw = J*f. = ^[4: " "cr] 0 = y- 


J - 


3 f 

I © 





For constant denslij^ mY'JxdV" 
D'iameder d. - D (I *- 
So ¿v -- 2* a* = 

Tr _ / íTD í -r L /i ^y»-, _ TO*r *! J*Í1 L 

V' -+ J 0 + n) *“ | - 4 ’ 3 l 1 Jo 

o 

= líHt^L 

{ -X.4V = *0* rfj* = YF tr + ¿ 1 

■ 


X 


ir D z l 







g/l7 I y* kx'* ¡ I s k(z)' /3 J k=0.7H 




' 54 J*- — Of 1 J r z" ; x « “ ^ 

i_5 = [v -^j jj 

o ,£. 

A'JdA = J( 2 J'-í?)jj «(iS^'+p) 1 0.5 

O 

-- -kJ^(V- ^) J j ’ •J^jl'-ossi 
j 9c aft = jjCzj-^Xj * Jfej"- ^)<b 

-C¥-^)J = °^ 7 


l^lS _ _ _li 

O , * 


" -2. 


= O. Z(úl 


X - 


I*c. jA _ 0.381 

j^A °- 5 


o.iuz. 




Q.247 

0.5 


0.533 








\ ij c 4A = Jj(?sin0j rArdO 


3it/f a 


3TfA_ 


- / f sin 8 r^drdQ - f sin 8 a dG 

^A- *¡Z IT/ 

^ 7 J 3 

7 3 / *\ ' 4^- 3 

- (' C0 ^jTr /+ ' — a 






5]ZZ 


A = 





N . • 


*. 





jxyJK = í b 

b (. t» J L 


lYX 

X sin 

frx Tnc_ ttx "i 

2ía. 3 a C^S ^ J 


o. 

o 


= 4 aH 

i 

/V 

- = J*c<<« 

* A 

/n * 1 _ ^ 

aaW/i, " 'W 

-rw 

. t*- r*’ • x n*. j 

a ¿*= *£-(«•» 2ol <** 

<xb* \ 
~ T r | 

' 22 — - 4 - sin aa-T - 

L 4 ol. 4 - _ 1 0 4 

- = JsclA _ 

abV 4 - _ 

» n 

2 ab/tr 2 







5/25 



y - a. - -J 

Qu.se rrñnuus si<jt\) 


= [a* " ¿ (x-JoN*? ■+ a^sin a_)] 0 “ a 0' 

(^ ,CL l 

JoC c «i^ — j ^yd'KL - J £ax - * -íaÑ? J 4x 

- £^-+(ono^í* " 3 a 

aVfc 


C2a, 

3 (4 -ir) 


- 0.1 77cl 


_ JKc^ _ 

' **(.-$-) 

^ _ |o-3fr q 

From sjmmetnjj 5 “ <Xr * ~ Q '‘” 3(4-Trj 3 ( 4 -trJ 

or ij — 0.2.^3 ol. 


H* 



5/gfc| Va - J zdV 
dV Ada - 

(*.-*.)*** 

X * -5 f (jL-a-^ia = 


{iiV - f z|(a-o.ydi -- ^ 






(Note : ^hodleá ebwt 
• • * 
ts a c.irtal«vr si ice 

\í edt^-e -on. 


dY * TTIJ%“ n (R*- J*. 


I- - 


R 
7Z 


y = JdV = [ ir(R'-x*)Ji= 


S.,R 

% 


= <« s ^-(¥-H)]= If 


V R' 


_[« c diY= J <1 r(R l - x ")dxri r [^'-^j 

R/2. 

r R 4 R 4 / * 4 R 4 \1 _ R ^4. 

= r[x -T ” C* ' «+'"'* 
h- * R 4 " 


4 ^ R. 

R/z 


- - J*c iV 
11 ' 


6^ 


Í2.7 


5 d 3 
24-^ R 


R. 


4o 



5/zB | Choose e\err\e.rrt»l 
Cy lindr* c.<v.L 5^6. U. A¿ 


J<*V 

prorA Saroplt ?A>Uem 5/1 » r 
Toble ti/ 3 . 'Xc 


<PJ = ¡ 


ax 

/ rr 

frx 


_Z* 


j\ t dV= f 



= = -fea* 

J.*v = í z ^( 2a -*Vx - */**(*«.-£)** 

c. ■'OL 

— ¡3 

lkV/2. - l,ü - _ - , 

^ X = ^rj~ “ 4* “ * ^ wwctf J 



5 <29 1 Nft-t •= tf (b-*W 

U * -1 - W 


h ^ 

í} = b * 


l_J* 


h a 3 j 

= (dm= jt.fb (l--^»y3= 


= ■%• ft.bb 


íy c 4m = jt.Cb ' t '>(’b[.'2-'^r] 








rs i 

i «te 

Lv 

■í. 


5 ¡31 -g ■ S Z-M £ I (x-a) l + i* ' «■ 

JV = dz. 

* í (/«.♦ Va-'-t 1 ) 1 -a. 1 J Ji 

- í [.--iS L 

V* dit 

-- ?•[«**- # «w*J 

- -^(i tí) 

JiiV - [o?** - z 3 4- a«i Vo- 1 - £ l ] Ja 


í 


' 4s-'»* 4 

% &♦}) 


II CL 

í¿ (4+3*) 



S/32 



¿ a* kb x *o k-A/b* 4 g= 

' ^ g'fi* - 5* b \ 

¿- •/**% -- T <A y^*> x - m/j 





L s 


loo / - 

j^díL ~ f I + lj) 


IO 0 

* í -V» + ^ dij 


2 ? 


Ido 


= ^rj "jscS-rj - ij = 

O o 

— 147.7 mrr\ 

j' Jc dL = is{ 0 3 4 5oNj* i 3 = sí T (s»V) 1^ 

= ^ 48 o rom 1 



3 480 
147.7 


57.4 imti 




3rfo^ 

64 - 




Y= [ TrCa’-r^At = kJ 

j Za av - J%t (^ **- ^ 3 ) r ¥ L^ 5- ‘ ir 








S/3í r=kz i > R.*kb 1 ' so r*-~z f 







Cast.s 

5 = 



— a 3 4a_ 

| y -■ - 5 t¡T (the Correct resultj 


a a - 5>n ' Ti) * * y¡ <X- (h 


0. 5k2a 





| P'rom Samp/e Prob/em jív" 
| elementa/ •Jhet/^ J c = \. s ^//z s ^ 

d\/- - £ (ay'Xjif-y^cty 

l/= y 



J7j2 ? 

~Z 6 = 7i" 


4 l ' " 

x f. a. w 


-'í # Jih'-S'^y’)^ 

-- ( y+f/íw'-f'bfái 

_ _J = jf%« - £Í« ♦ *‘£)] - **lí •£] 

dy -J k — jr - -4 y=Jy^d'd/\/= d*l -j-j/)/V± 
y\(f * JvV=JtdV-j'*d^ZUy-lf<£7')4 

l=A ./^T\ __ m ‘. \ f.Jy n >.s, 

(Mote Stgn) ¡ 4? 1 1 ~J V* ' 4t / /i ~ 4 


i 


°KT 



► 5 M | Let f*= mass per u.mt 

airea- d-f- ^heK 

V\ 

¿_ — k 0 = -jr 6 
cin* = f^.rdQ - 6 ¿Q 


a m» \ jti aa rff o c» u 

m * zrfHrrr 

. r / r'* . * fbr „ 

mx - 1 X dnn — J rsin& 

j o 

* Iiül f e si* e ¿a 

'rr J 



JJ 


0 olQ 


_ fr^ 

7 T 

- Pr*h 
Se x * 


*|f 

(sin 0-6 CtóQ ) o = Tr a h 


fr hít/z 


Xr 

ir 


1 

1 

X 

1 

r t 

a 7 


i i 

i 


i i 



i • 

l ^ 

M 


Lí 

i 1 
i 

Jj 


= Jji m * K- rcos9 ) w- ede 

fi i . \ff 2jhr 

= - J 6 cosQ de =• - Q Slf,e ) a * Ir 

c;. G = «SrhrVlT . ±L_ 

^ M ^ ■■ *: /vx 


/°hrir/ 2 . f Z lf ir ^ 

= = xt T* J a e d0 


Se 


= fV^eV = -¿-fkVtr 

2.TT \3 lo 

— _ fhVií/é _ I . 
fhrir/2. 



► 5/40 d.A - ¿n r ad& * ¿TrcfCt-cos#)**# 

77 , r* u 

* ¡ J^dA * l (a e)( zttcl)( / - Co s 6>) <*& 

J rr /- 


\h£ A 

r •*> 




i 
i 




s ¿rra 1 


*f (j//> 9 - s/no eos &)&& 

O 

= ¿/rz* (/- í) - na 
//* 

Jc¿A « 2 r<z l { (/- eos 9)46 * 2 íTa l ( j -t) 

o 

i-. /fí 4 -. m> 


zn**(£-f) rr-z 




-A 


p, +■ tira*#} 


Jem ¿y/, centro/ daJ coorct/notc 
'/ nh$ /s r c - zr/rr 

r (2 i)dr - ¿rr Va z -ír-R} 2 dr 

/ /Z+a. 

r x ycf-fr- /Z) 1 dr 

d-a 

-Q +® t G) 

\q} u/he re u.* r-K & 

0 * 4ju?'/a±u. z c/u * ^ 

f\ ~dL 

Q- 4 jz/Zufa-u-* du - O 
-a A 

4-JjZ x 'JcL l - u - t ~2rra}d} 

~ a l 

- o i- ¿ir r. = rr\ 2*/z 


a .** 4* 1 

ZJTR. 




dV = dr (rdL#X rsm 0 dio) 

- d 0 dG dlr 

R n ir 

*V ~ JdV — Jff *" ^ d0 dr 

F/p o o 


- -% 


- -^irs 3 


í Y 


(Chec.k V 

- Í 'tf K" Y ^ ( 4 ) - i /ry í? 3 


, 2 irft 


j'Xc,^ “ 1 (^ < ^' sin ^)( r ^’ t ,n 9* do drj 

R TÍ TT 5 

= J f \ r 3 Sin a 0 sm0 df* dlQcAr - TT R 


_ J* C ¿V ¿IrtfR^ __ 4£ 


^ - 


ík^r k 3 


112. 


R 


^omixv^ 


4t> oc “ Y" R *f®r no 


N^vtc : f\ V\«jrn\Sfkerit«d 3h«.|| 


kolt A 

o'f f adiuj 


r a^d "tVútknws dr uo*l¿ la* «. Wtttr 


fcle.wfcrd . 



5/43] ,ij 

1 300 300 



A, - ^ *,= I 50 mm } ij,” 

A*- S (lO 4 } rrm^ x*.= 300 + if(300) ' 


X 


Xftx _ 

Zft 



= 4oo 

igfio^fisoyio 

lj(|0*)+ 1 (lo 

|«(|0'*)(3C>o) t ?(io'*)(4oA 


mm 



300 mm 
4ü0 «tiro 

£33 rnm 

3 33 w*i 









fi* 

4K 3 -2Í3g 3 

&V^(Í' < n'a" L 




Cornf». 

A * 

r^rn 

oc 

mm 

i) 

mm 

Ax 

mm 3 


Rect. 1 

155® 

3.00 

125 

3o(/O fe ) 


Tiriftn^lt 2- 

m 

45 o 

StSo/ 3 


E3E 

Circtt. 3 

mm 

£00 

IZS 

ESM 

B1WS» 

TcrKlí> 

IfBHB? 




IH 


X « 

T- 


XA 

XA 


^ 0 ^) . - 044 

|o7.40° 3 ) . myY ) 

|g.fa5fro c ) . 

i 07 . 4-(»o 3 ) 


II 7. 7 mn 





















•5/^ 1 (£)|rn, l n rt\m) 



Coif^vp anorte • 

|0 175 x 2 io rec/U^t 
@ Córele. 

(3) Tv4o ~Viria^)e3 


Coh'vp. RÍ^rn 1 

H (*^rrA 

ftlj (mrn 3 ) 

** ^ 

© 175(2.10) 

7*75 ' 

5L 

3 2.15 G25 

© 

i 

=i 

>*3 

O 

J- 

1 

- 4fck QOO 

@_^i(ns)( 7 s) 

(loo+-f7s) 

- 75o 

Xft 1 i*4oo 

Xfl3 

= / 8Sé> ooo 

=5- = ^*5 

- 1 - ^ A 

|0£,5 mm 








5/51 



Mp 


5/5aJx^ 


Iv L 
XL 


Y = 

7ZL 


L, - lí» - - )501f fnm 


~ ^TF ” 


300 

W 


mm 


Samplt TV&fe. 5/lJ 


¡3 



300 mnq ' mro 


<3> 


L 2 

So 


= 300 hnm J - /50 Wrn 

3oo 

x = 3= 


(/50tt) 1-3QQ (-15o) 


/5or -t* 3oo 


— _ (o) F 300^-150) 

^ I501T +■ 300 


= - /5o mm 

* o_ 

- - 58.3 mm 



5/53 


Z 


Z m~fc 
X m 


l.5 Q o)-r I (l8o) 
2 + 1 . 5+1 


'70 rom 



5/54 | 


K..24H ^ 


Y~ w 

10.- 

I Q ® 


1 

o.í7 " 


l.4o 


\*~ 12.4?"— 


1.4o 1 




_fí_G^ 

(I2.48)(l‘4°) 
(ia.4l) (o. 87) 
(¿.24-)(l.4o) 



l.+tIO.lK-g 


H (m. 3 ) 

12.2.3 
65. | 

113.1 



Z(P| = 35 . 1 

= ^*5 _ 


XA5 = iuo 


5 . 3 5 m . 



5/55 1 









O 4oo(f?5) -Ñr Q o 14 

2.50 /joQ 

(5) 400^50^ o “57 2. O 12,5 ao 

@ -^(10^ (200) O ~ __ 0 _ - 211 - 0.647 

140 006 3 6.13 10.33 33.3 



x Roe _ 0 _ 



= JH. 

mm 

T = 

- G4.4 

yrnm 


XR 


X - 

“ ^08 

mrv\ 

Xfl 





,* [ fftL " :í ‘ >1o(l0 ) 3 

[fst 1 ' ,83,> ^ k j/- 3 

sla WuVt r\*t bC- 

tt+^»rv 3 50 45& 'nnm J »r 

C\st tV Vuk VW«AA Wt 
~W uirt . ^ 


m, *■ (400^(4) ( 2 t^y 10*^ - 2 . 5 S kj 


*1 


m. 


= /Tr ^° a - (o, 5 )(|& 3 j ~ 0.3/4 k .3 


— _ _ | 400 Sin ^ 

tT“ 
u A- 




>r£ 


= -113 


n\ m 


IT\. 


- -Tt(5a) 2 -(C,y26 < ioyio _<, J =“0- I2fc» kj 


4-ao 


v* = 


- 3'Í2 1 


.mx 




= O =5 


lnn¥ =0 


So 2.580) + ®.3I4- (-U3J - o.i2«,g (^ooj^ -$(z^0 


Salve. 4o abtam S= +33 5 mro (335Í2L = 474 ixm 

-fr «m t>** 4 A j S* H*k cka«s 3ler«it^ u*H bj 24 mr\r* !) 
















S/(q O I / = Jt?nn¡c/rcu 7o r ro<f 

2 =. fu/o stna/JÁf roc/s 

3 a ¿emi drc*7á/* 

fhrt j L,f/ \ A, U> I X, ¡n. I / ; /> 


/ \f047\ - I 0.387 6 I 


0.370 


0. 1 745 1 7.396 


2JS3 



f, //>• | Wf. | M/* 


Z.S46 I 2. 3 ¿5 | 0.987 
~/.//o 


7.69 8 


3.43S 


8.170 


3.3 5 7 


: J.43S _ , - ÍWi 3.357 , 

‘ 1.7T3 - 'fTÍTP- Z- * -tü» '£***". 




























5/62.1 



Cürr»f- 

L 

2. La 


O 

CtYr) 

r - ^p" 2 r l (tí ■ 



24 

r 2.4tr 



5CL £ - 2r[r(-u-zy 



2r[v + i ] 


Set. X ~ 

IL 


4- 

cind. S&lve 

-&>r A 




4 * 

(S-ir)r 




iH iH 



rpi * 37.i 


O 

32 . 

32 . 

o 

0 

30 

8 

O 

- 1.5 

23 

48 

-18 

( 3 +^ 

1257 

25 .) 

- 24.2 

-3 -^.28 

- 12 . 5 b 

9.42 

r * 

92.3 

\ 00 .(, 

- 32.8 



lEZAx 

92.3 


39.1 

^5 _ 

I 0 O . i , 


37.1 

’zrfiz 

- 32.8 

r ft 

37.1 


«n . 

Z.ll ¡n. 

~ O- S8Z in. 






EíitJ (V, = * (30? (is) - 41 500 M 



j *.= “ 3* ’ 

— x z, = 17. S mnr) 


IX. 73 frw 


Un ^“ 35 "" Vi * - ^(«y C«) « - *5 110 


~k(j 6 t35^ — xx. 5 

Len^th * X.5 mm 

_ ^TV* _ 4^ 50o(-<2.73^-»5 710 (-^ 11) 


^ XV 4? 50o - 15 TIO 

= - 14. TI mm 


— XVz _ 4? 5oo ( 17. 5 ) ~ 1 5 7io (x2.5 

^ “ TV 4 1 500 — 15 '710 


I 5- 17 rom 



3 . 3 

éTT 

10.0 


t-/o 

/ 2.6 

¡ 0-/2 

/ 4.1 

12-14 

14.4 

14-16 

/ 3.7 

/6 -18 

12.0 

18-20 

9.0 

20-22 

S .2 

22-24 

/.* 



206.6 



2598 . 7 
206.6 


/2. 53 // 


5 

2 























Corucal Volurnt 0 : 

Y,= 

*i = * 'f‘ R ' 


Vitrioal ca.f @ 

- -Pt ot R 3 1 4 rom 2 


R 3 4 rom &olu.4jor\ 

^ R . to Trab. 5/27 

'3A\ g-^ P 3 /a,TR\ 


XV 




cióse. 4o 



S$zJ 


Ol 



So í= : (K , ‘- 4 <iK + ” 0 J h - 


TV»e. fíui sV^n i s rejecte<á becnuse h hnust 
b*. iC-SS ^Viarv Q- • 

Hente. h r a (?- t*) ~ Q- 53lo- 
(tsUie thot X = 0.58fea. -por h- °.58k*) 




5/feS | Cute ; f V, = 350 J * «15 «o mm 3 

2, * 115 mni 




X' ‘Tí (I00) 2 h 

U. • 4 - 


/ \* JL. 

— _ STV1 _ 42 815 000 C»7S) ~ ^(loo) h 2. 
~ 2ZV * 42 f15 ooo - ir(io*) l h 

Far The l^axiMunn j 5tt ® • 

(42 X15 000 - ir loo 1 h)(- IT JoA)-(42 875009 

X (-ÍT loa*) 

Sc"t í\ttwir».W C^uol "4o jfcfta ^ GV>*tfttn 


V\ = I 81. *í Wrv\ 


> S/tí°¡ 1 0 - 3<5m/ circuíar ¿he// 

- ■ ■ I AT\ 1 LL ^ 



¿of¡h erte/S 

bock 

TTfcy/t,) - Jo/. 6 )n. 
A ¿ - 2 (rr - 6 */ 2 ) Z /*3J /h* 

J 

A* ¿Y/6) •H2 /h X 

* 5 

< 

— 1 

6 ' ?* '/ 

: c/ 

¿A - S 42.7 "i* 

r - ÍÍ±K 3.82 "> 

' rr 

q s 4U) _ 2.53/0. 
3n 


— — X - 

loe \ *, s J.82 á/r*c/ i i l 2 =Z.S^j/»oí 

y, * - 6 eos oí - 4 ¿"i o< 

\7 - ¿Ai. 

X • ’0: iOt.€{3.8 2 S/not) + //3. tfr.sSS/'noi) 

y- /2 8 (- 6 COÁ Oí - 4 strtol ) = O 
928.0 J/ 'rtU ; JC 8 cosed, ~ -AÍ2Í 






D 


■ 2 . _ 


3d z /2. 
sin S4.V 


D= l.2.2.TdL 




v- r 


f\ = ^Tt r L - (35 +■ 2 . 2 ) 

* i O 300 nnrp ^ 

Y = ^ir? A * atr (35 t ^ ( 12 • g) 

- 2.4 7oo mt» 3 



5/72. 


a 


45° / 


45° \ 


Ffom T^ble D/3 

*TV 1 / 


— O. tr 


A =• * ^.tT ( 

= a-Tztra^ 


^fzT 


^TTOl’ 



stoj 3 



-- X 


F" rom 0^3^ 

- _ ~ S.’n> 

-x - 3 ^ 1T/ 4 " 

A/ — ^Tr x A = ^'Tr 
= ^g 3 



3 



5/ 74 1 = ir(f + - 3¿£o r^ 3 



5/211 



ñ = 2 trrL= :?« [40 + z° t [a («.°y 2 fw) *4 • 20HJ 

- m 100 (Yl^ 1 




V ~ ?9A 

nal - wa 
3* ¡ z T ~ ~7T 


3 

ÍJzr-z) 





V = mr r A = air[l.5‘ 
- 6>. 56> in 3 





Xhner cueoi 

- r ir 

A- t «XirrL- ^irLl.5 ^-JL — ^ — ' 

= 15 . 1 - 4 - 

Ou^er area. A c - 


— |A. H- m . 


So A = ñ.t ft„ = 21.3 ¡o. 1 



5/78 

Y * £TT r A 

= RTT (W*«4.l\(lZ0^ 

= 14. te (¡o b ) mm 3 

Suf^xcc. a. rea. í\ = ZiTf L 

» (so f *M)(4x I2a\ 

- 4^7 (>0 3 ) mm 


£ 

I 




5/79 | 
u • 

^r- (-f yom Samplt TY*ic>l««\ 5/|j 

r C' v) 

1 

Uxtetal' ario. 

A u - ^ir r 0“ ir) 0*7*)* tfV(\-§) 

'^oüoin" (le-Hren^ svirfa» nm is 

^ 

Total bod^ SOrfuce, afta. iS 

(\* Al'i-Ab = 1 ] 



r 



sy&oj a - 2nr L +■ rrah 

- 2.77(3- 2)34 +n(*Xt9) * 22o + 
A/o. */ S» a. fi" 2 




¿>y jy f "y 

- zTr(4)n(*) 

= fbn 2 z /si. i ¡nf 




5/8¿| 



Tf r, P, = ^(3-2)= fcfc.O ín. 3 

V a = Z( Tfr^fí^ 2lt(5-j)(k(3)(<)y3~l.l i". 3 
y= Y, +V, = 103.7 m. 3 

>í = >V - (l« ^,) ('«7».^ i ~izTn.) 

~ I0.08 Ib 



-*Z$3 



A - 277 r 


L 




■ ^/ g4 .l ÍY\= fY ( u)He»X f*183ó (ftppervííx o) 

V = 2ir rrt, r A = aoo(io<¿) ( t0 ¿— ) - ^ 

- 1.117 0 ° 6 ) mn ' 3 

V - -^lí (l ll7xl6 b J = 1^.7^ (lO t ) rr\rrv 3 

or V - O.Q\0TÍ IT 3 

;. m- fV = 1S3o(p.Oio7^ = 34,5 kj 



4o 


*i (mu) 



U 75 -J 

A, = lírL = 1T(75+4o)(2*3o+ 8o+ ir4^ 

- 7 & 000 rnrv\ 2 ' 

EE.ndi afeas A x r (" 2 : * 4o^ + £o (3o)J 

= 7 S 3 o miv» 2 ' 

Tot<xL afea A = A,-t A 2 . - 105 gQo mnn ^ 

Y = Tír ñ - 17 (75+'4o^3o-8o +■ 174^2.) 

=■ /. 775 ClO fe ) mrti 3 



5/8Í 

7hí* 3 


- 2 rrr~/\ ,yi = 
m = /C>.o kj t /?-- 2.6?*x? 3 fy /'» 3 

/\ * j /jr Zoo a /¿)~ 6 Z 7,6O0fi/O 3 rrv Z 

/VJ_ _ 'OO 

~ 27TflA ~ ZfTfZ. 69**0* X7- 6 x/¿>~ 3 ) 
s 0.07 7 8 m 

OI' r ~ 77 8 rUri't 



5/87 


12. .73 wim 



Af * *tt r A - - 3¿| ooo mm 3 



5/88 1 

2 » 0.5" 


1 

Y, = 2it r, A, = ' ¿ ir (i-hH 7 ’ 1 ) * 25 -l '"- 3 
Vj_ = 2^ Y A t - 2ir[l+2t (o s)y 2 ] 

= 7. 13 m. 3 

Y « Y, +V t « 33.1 t'». 3 

A, = i(zit-i') T 2 ir (3 i - l 1 ') = 54.5 ■>>.* 
f\,.« «lír^Lt- 2ir{l+2+ 1 ^ i ][ll(o.5)] 

~ 32.8 in. 2 

ñ = A, + = 81.3 >v *■ 




s/e? 


A - 277 rL J 


L = 

3¿o 


27T/0. ?)*/.£? m 



jo A - 


-Jamp/c J'// ) 

OC = rs*»* ^ here <* = 60 * 

ot 

*r oL * 7?/3 raaí 

- ú ' o. 66 2 rr> 

77/ 3 

r - (o.3 + O.Z -0.662 ) - 0.438 m. 

277 (O. 43 8)0. C 8) ~ 4.62 nn 2 



5/10 


u = a -r b sin 


b !/í\ 

-» i -H H — d* * 


b 

< ‘L' 1 

I 


<*X 

c“ T 


First J b^j 

3 r íy t Jft / fdn 


r , „ r C . IfK 

A = ^ d P\ = Jó S'A c " 

o 


be „ il_i 
- 5 fT CoS C 

< 1 * 


1 YX 


v 

(, . ^ir, • A 1 ? 

” ( U a4 "5 ^ vn c. J S>n c. 
„ <> 


r c . ° irx. r c 

- i ab sin “q - el* + j 
A o 


'] 


v,^ . 

" 5 T Sm 


■frx , 

c. 


c\ 


<Yv i C 


<gbc 

' ir 


c 

o 


= 2^ + k > - ke [?***] 

= be r V* 3_ , a+ 

• ü ^bc /fr 

Y= A - (a +^- / w) 

- 4 bc (^<x + 






= /7J~. S m 

l /= 0/Z A = -j('7&.3~)( ZSf2) = 4é? 0O O yyi J 
m - /O V - 2.4o(469ooo)~ /.J26*/O b 



5/i2. | pr 0 m The. +o 7V»T 5/7 

_ O x(í. 5) +2 _ _ 

r = S- 3 1 .V +2 ' 7 -°5 m 

f\ * 21 V 5 O) * 3<5 ^ 


f\ - 


2.i 1.5 


So Y- e?A = y ( 7 .» 5 ) (3.5) *= as.s 


Vf = fjY = 24oo(l.?i)(^5.8j - üogOo’) N 

o f Vi ® 6 08 kN 




r * a (0.3) = i.s kM @ ^ = -5(0.3) =o.i 5 w 
= R 6 (o.c»V ».8(o.is) s o j K 6 =0.45kN 
4-fX. F = o •• 0.45- l.S + = 0 } R#\- 1.35 kN 




r= (vi,) (7*) = ~k '•M .(? * - 4: 

C+HMft-o 1 R b (q}- -few.ll {ky o, R 6 =4 tw.> 
^ — o *• :2 r v *M “ i vío i + = ^ - T~ w® l 




h * — — *1 — 3 * 

( lfc0 K+) l! > 



24o(.l)- 800(Z-5j- 32«(fc.33) 
+ Bj { 5 ) = O 

=_T51 U> 

XRj =o : Aj ± 151 - ^40- $oo - 3^.0 = o 
Avj - <b03 tt> 


HF X * o fi x 2 o 



5 1% 


I F- -ér ('4oo)(i2)= 3.400 IW 



2.400 = c^ K 6 = 32oo lt 

-rj^TF =0 • Rp -2400 - 3200 =0 ftp = SfcOO lk 




R= ~k (3^(4-) - í kN @ I s ^(í) - Xm 
rH A '0: M ft -(.(x) -*(4.5^0, Mft- Zí kUw 
XFy-» - - ft^-4>-2 = *) - 3 KH 

tr Y =o : * 






lLF x -o : A x - l.5sín 3o** ft x = 1$Q N 

ZMa’O : "3 (l.CM.fc)- l.5cos36*(3.t) - gj (4.?) r & 

B ;i ^ I.2Z4M 




3-1.5 eos 3<>* + l ^ ~ « 

» 3.o7 kN 




R, - 4(4)- I4> kis } +kM 

r 3= i(4)(t)= RkMj R* = »(<} = 12. kM 
95TM^*o-. ifc(*) + 4(|^) + i^(4ti-í») 

12 (4-t 3 ) - 10 R 8 * o R q — kN 

-rt'EF^O* RA-fll^-(lÉ>4 4--|-l2+ia)=0 

R a = 24.1 kN 




^5IM ft =o -. - 5ir (°-5) + t(+) -20 

T’-é.'Jt kN 





R, * * (+)(3) = c, kN ¡ it, = i(f) = $- m 

- +(3 ) - IZ kN ' Xi * Vz - 2. m 

fiT. M t =o: R R (a.*»x,+)- ik(xtz) 

- C> (*•(+- Ro J Í't-.ZI kN 

K b * H. Z1 kN 




c . " r* ' vi ^ 2 lJ*_ 

R = \ vd*. - í vj 0 sm | *. = - '♦Jo Cos i - 


'Tí 


i_ 

OC ~ 2 J 

í* IMft= o 

+t X^ - o 


»r\5p6C.'t^n 





VJ 9 V 


Ra * 


_ 


ir 




+tSF=o= Ra-^-h>í=o j ° a -1 *! 
<t*i:m a =o: Mft- Mft = 3- «a 1 



VI 

¿F = wdx 
\N= k,* - k^x^ 
ftt Y = O : R 

& - k> - 5o " 7 ft t 
ftt X* VJ * 5 o(io)- k t (lo) 1, - 30 o 

ka.- 2- ^M 3 

So Vi=50x-^x‘ í ’ j <AF - (50 X. - Zi*) <** 

X:M<\ *-a: Jx dF - ioft 8 = 0 

j' ,< x(5OX'^0t t )dlX - b _ l 0 ^" ,0 ^6 
Re * II&7 Ü> 

ZF = 0 • ftfl -jV + 114,7 - o 

ft A - J'° (5 o*-2**)4y »lt7 =0 

- °í?33+ IU7 *o J = 6¿7 Ib 





w 

50 IL/ft 


Rt 

*.» 0 ví = 50 — 

W 9 



fVt 

X- 

VJr ^4 = 

5o+k(X6)^ j 

k= "u 

Ik/ft* 

So 

VJ = 5o 

4 

+ 10 

( iw/ft) 



R = 

"7T c 

* 

f 

■2Ú 

f (5“ + 

° Jk(5 

t£)4* = {50x* 
<h*£W C 

JÍ.1» 

J Q - 

!,V; 

IV. 

* 4 -l io 

eelL_ 

oc 

a 

\Zfe7 

IZt7 


= 

11.05 -Ft 





'■ Ka 

- = 


Ra = 

\z<n iw 


^)^IM a =o: N\ a - Ign (ao- n.Q5)=0 t M ft = >l.33(l0 3 ) Ik-ft 




3Soo 


3Soo 


= i .ir 

= 0 : 2.0 R 0 - 3 500 (\ I 1 )) * o ft 6 =/600 Ib 

♦ t£F - o : Rí* ■*■ Itoo -3500 - í> ; Rfl = l'íoo Ib 





W 1 k-fiT (2> Ifft e.f'A '• Uo * kíT^ 

Wo r — 

So v ) 1 ^-p h 



K_ 

ir 


r= [dR = J *<k- - f-w„» 

_ = Jx Wdx = J x 7^1i ir _ 3 

/wdoc §-w 0 J 5 * 


° : Aj - %■ W 0 J! - °J “ 3 ' w «-® 


í» ft =o : -§=- W 0 4 Ci-Jt) - M« = o 

M ft = f - *, i*_cv 





VI S \M a + 



Z+ k*' s (o= 2 .+ } k- 1 

VJ - 

■R- [ w<t* * {^t d-% = i-p* fc.C7 ku 

J " ' -- lo 


G.t7 


t.U 7 


XF^O*. B x -+ = 0 ) ^ kN 

4(o.5)t6.fc7M- | ^)"^0- í ) =0 

A^ * 5. 51 M 

Hf\.=o: 5.5 *<> ; * MI) kN 




w ,= kx /z 
At x 7 = 3 mí 


4-k(3) x 
k= y n/m 3 

i 4- < 5 


R*- jviV * (W* = tVl! s 

= j" *'«V/ V ’2 f( V x ^ '¿“T V*!/ 2 . 25 * 

R j - - 10 kH @ x | ~ 2.5 vnl 4.25 m 


= o** “‘o (l.5)- 4( 3 . 25 ^ 4 R 6 = o 


= 1 k N 


+t lF = o *• 7 •+ Rft ” 4- ”»o = =■ 1 kN 



h S / M * I 1 ^ j^ 3 vJ- >n q *k,* * k* kgt 3 

w , , i -- * - 

! ¡y 3^ bü. w6)“ >Mo+ K,V k 5 

r JH Y j_ " w(t)'37= w. t k,(4),k l (4) 1 

^ j « 4> > u g ■+ M+y 5 

^ I rrv 3 m I l« iNgj 

* K J i-^k l x + 3k 3 x l : Í0= k, + 2^0)+ 3k 3 (i) 2 


\o = k, + 2k t (i)4 3kj (4p 
Solvt SiKuVfane&usVj 4o Vsi = 2\-2.4x + ISx l ~2x^ 

R^= j vi dx - y (2J-24x t I5X 1 *- 2x 3 ) d* 

1 * 

5x 3 - i* 4 ], = "10.5 kM 

^ = “r_ í x>j<íx - la. 5 f (^1 “2Wx 4 15x l -2x 3 ) xd^K 

i J r z . L » 3 ' >5 h $1 1 ~ 

* 7o.5L - 2.*4m 


R x - lO(i) = lo ku @ x, - <0. 5 m 
K 3 * 370) = 31 kM @ *3. r 4.5 m 
IM^ = O’* 5R 6 - 10 ( 0 . 5 )- 7ft.5(^M)-37(4. 5 ) * o 
*e>- 14.4 kK 


IF«0i 74.4 -lo- 70.5 -374 Rft= Oj R ft =43.lkH 



►5/112 




A \ > 

/ / 

e //f 
O l¿. 


1 X 


XF x = o* Cfl-J pr« 16 smd = o ; Cft »f>r 

° r Vlz 

XFj - o ** Vjv j pr A 9 toj,Q - o j - pr 

5 £Mp=o •• M a - f'Vd 8 (rsinfl) = #, M»*?’' 2 ' 

(ftVtwwtwtlj ( C£M„-o: Mft -Ca^ = ® ; M ft *pr I j 







4i:F=o : 2f-P-V=0 ) V' P 
| pi - r í-p**m=í 


m= -rd-*) 





5/115 | 


Ka 


-4 kN 2.kN 4fe)+ 2(t)- 48 6 =6 

I i Ke - 5 kN 

| Xi*> y 

1 =3 4f^F=o: 4 - 5-4 = O 


T 


*6 


M 


ffp 

1 kNl Y 


4 kN 




1 kN 


' M 


K* - 1 kN 

0<*< ^Yv> * 

Y - I kN } M r 1* 

a. -* * < 4 m : 

Y = -3 k M 




Y a : -S + afc + IAro M=S-3* 

*KN 

4 ^ x *■ (o m i 

cT Y = 2.kN 

/■♦IM'-o'- - M- 2.(fe-*)ro 

* M= -^(c--x) 

b - L -x 


d= 2+ i0*) = Z.Ll 


m 


— a 



5/H6 1 


í/¿ A í/3 


: ra 


r 


& 


</3 


Rf\ ' Rb (load 16 a confie) 
#ÍXM A =o: M- 'Re (. t)' 0 


M 


■ 


B 


= 


_ 3Mo 


zl 


M 


* 'X 


^rl) 


K< V3 : 

Bj injpection } - M ~ O 


X . 2.* 

3 < -3- 


3Mo 


rfur - O v 


3M0. 


■'75' 


^z:m = o 


M 

tA 


- - 
- 3^< 


(*-f) 
i*-i) 






<* i 


3M 0 



3 

o =* y- 
: M + M*- ^ ( x .-ty<i 

I ) 

* At ot* Vt ; 


t r _ 3M» 

v - -*jr 


M =■ 


zi 

M_o 

4 - 


U-í) 


V 





5KÚ (7) 

¡a . 

i »k\ 

rr^ 


2r 


zm a = 0 : p(t) 


p 

R« 


1 '/ti 

T 


v - §L 

^6* 4- 


Sc- 


= a 


M 


f 


■i) 


M 


í 




■i) 

Y 

i 


-p 


1?. « -P- 

•>A 4. 

x*4^ : 

~ ^ ~ Q ) 

2C M = o; M t-^x -Oj M = ~4 _ y 

4 

Xfij «o: -í+P-V^ Y= T 
^M*o ; M -TC^’í») + T* = 0 

M = Í( 3íc ' Ó 

M 


3l 


¿ A • 


2Tj 

Y 


- 5P 









5/120 




1 300 IW/ft 8j Sjmroetnj ) 

\\\l\ R a c K b - k C30») (4)= ooo ib 

fto fvT^T^r 

m o ■* x *■ 4 -f ■ t ; 

r , h Y * 0O0 Ib ¡ M* 000 * 

Y }300(*-4) 

4 # fin M " trF “ 0 : í > oo ' 3o0 C x ' ,+ )'- Y = 0 

i ^ i ^ Y* ISoo-3oo)L 

,00 tt,j * ^ 0 . ^ 4 300 (x-h) ^T" 


i Y. ib 


- Goo x. =0 N\=-'So^+I8ooh-^4oo 


Far M 


nu% 


-too! 


* ' 

v A^- =- 300 *+ ISOO = O 

N « %. 

x ~ £> 'ft, 



= -l5o(b 1 )^ i«oo(tyz4oo 

* 3000 ib--ft 



5/121 1 
Ma ¿oo 

í 


t 


Fram F&b erttírt bOm, 
Rft*2.4kN^ (^="14.4 kN*w 


m 


4m 


M A 

í 


' . M 
rH? 

l '¿A kN v 


MCf 


0 <j x<4m •• 

+ / tz:f=o =£> v= 2.4 kN 
• 14.4- + M- 2.4*ro 
M - 2.4*- 14.4 


V* 


-J 4 -c /* -i. g m : 

+tXF*o •• Y - O.t (8'\^= o 



M * ~ 4.? kN* m 




Mft + 3 — o 




^trr = o =%> r„= ^ 


i r- 2X" 


.-' *.* ZM'«: M + 






7 I 


olCO 


S/l23\ (Sec. be*»»\ c.lew>e«t |<uje/" Icf't') 

sL R «' R ‘ lJS Í 


L fc ! 


W a L . 

^r-r 


^„VL 

y- -£- 


’ ror x= ^ M=o Y = K fl 

6 , ' 

£lcm«rit (louer left) : 

Rr 2 

*v~- - o 

WoK ? 


0 4- 


=*r — + Co ns\dor x " L ^t • 


• W„L 


M M«+i l 

2 I 

w a uV ^ 

7-4 • N. 


'J •• ^ 


_ w.k L 


/¿VJq X 

KÍ 


’ ConS\4w K : 

C- TM. -o- 

V ’° M ‘ IT Ct-‘ x *) 


M'- M„„ (5 x = í • M 


m»Ol ' 3 L 






s/yz si 


800 /b 


|V 

1 


J 


. x 


e, 


„ 2000 ~3B V f- 3(»oo)~0 

20OO Jb-ft n . 


r — 

p* — 

A 

v#' - 

: i 

r 


8001b 


A C A, 


6L= /4¿7 /¿ 

/l -1461 -800 = 0 


A-2Z£'7 /b 


v *,5' 

— M — 


x M 

l)’ 


r/w c =o; 


f jy e * M+%0o(4.S)-ZZÍl(/.s)-O 
¿267 /¿ M--ZOO 76- ft 

¿5-0; • 

<?<?é 7-800- l/= O 

V- 1407 /¿ 






= — 12. > Boo + 2oooy. - 5Q**~- 
(\n U»-ft Sf Í5> m ft) 



FBD cilamp : 


EM-- 

F8t> 


* F 3 

IM# 



o ; 500 (o. o5o) - Y (o.4oo)=o j Y = tZ.5 N 


orp C.l<Xn\p '• 



l(>0 

mnj 


X - 2.50 rnro A 


1 


5oo K 
(oZ.<5 N 



= 0 : ~T- 5oo - Oj T- 5oo N 

= o : H- <°Z.S - Oj V - fe2,5 N 

•= o : M t ~ 5oo (o. Ifco) =0 

M - 64.4 N »n 



^uantitM Vihích diepenis on rt. 


M ís t>u 



Jja¡¡ N 






— I — .Í500H £M r = o; RfcC^-lSoaCl) 

* v T J -, - ^H0í(s.5\*O t Rr=2100M 


rr\ 


*r\ 


m | rw 


£H0a(3.5^ = o. r\e>' 

IF s í • 34«a-156M2lOCT=o 

R* = 1^00 N 



ISOoN 


¡ 80ó(*-:0 


2.n\ 


r 

Hoo 



M 


O -K <- 2. m *. 

^"F= O =^> V - 1*00 N 

X.M S o =£> M= l*«* * 

2 «< X. <• 5 m \ 

£F = 0: Itoo -*oo(¡i-z)-Vao 

\i= 3400- Soo* 

"¡rtA- o * t^\ t ?00 fa-z) f * L X' -*■1*00 X a ® 


I5oo N 



M = 'Hcm 1 ‘*34 0 H -Ifcoo 

5<y< f 7 : 

IF=o: 210®- 1500 O 
\( - -bOQ M 


5TM =0 : - |V| - |5ao ( f )-‘k)+2ioa(V^ 


M 


Y r 0^ M* 'íMo - boo * 


2.100 M 


1 < * < ^ 1 V\ : 

XF-o “V --^100 M 
X:nv-o ^ M s 18 Too- 







>/t3o| ( R= «fto (s) * 2*10 N 

¡ = 2-460 (3.5) 

Soo£¡ Y | 4^0 U-rn _ 4200 - 0) x I400 |S| 

" ' , ZF-o =%> = loo» N 

« U l l I 


r 


■|) m 

v 


IQOO N 


300 (x _ 2 .) 


2m 

f 

Iooó N 


r 




V 4200 N-w\ 


O < x 2 yy> ; 

X F - o =*> V r 1000 N 
ZK\ t o 4 M ~ 1000 i, 
Z^rt^S rv> • 

^;F =0 : |000 - -V ' o 

V = 2tO5-?00X 

IM = o : M t -1000**0 

M - -4oH z +. - Ifcoo 




rr\ 


M 


£F=o *. V-H4oo=o ( Y = -l400N 
IM S<J - -M -M2oo 414*5 
M = %400- I400y 

V ^7 < X <• 4 m : 

(f¡=| iF^o \ - - 1 40 o N 

I404N XM-0 =3> W\ r '*wo- 1400 * 



\l> N 


i 



At x = ^ r<\ ) 

T * - l4oo N 

M - 8 4oo-mao(c,) 

,M LL. 
v*r ; ^ 

7^ (- 4oo* z -t 2feoox -1^°®) 
= - 800): + 2too ~ o 
\ - 3. *2.5 m 

) * 


M „ =• - 400 fo-^s) 2 " t XLGOO (3.2S)“ IGoo-24>Z5 N a 

*=3.2S v v 

5o M wn * ^SOO N* 




VI. Rft ) -fram 

?rab. 5/lOé 


5¡lZZ j W=50+ x /¡ 0 |W 


m a ( 


* 


5>o' 

R ft = IZCl IL 




+ ^F=0*. = 0 

Ma =-11.33 (I0 3 )lb-ft Y s f* (50 -V V)<**' 


cAR^xl 


M 



= 50 * 4- 


30 


x T 

XM ; 0¡ W+^vidx " J (5° + ^)(x*x)^x 

M' - 50W+ « 5 *' a - 1 * 


= -*5**--* 


1^0 



At Y- 10^ 

Y = 533 Ib 

K--2580 Ik-ft 



p 


5/Í33 


For T - o ft = 40 M and. 

F= 4 o N . M = 40(0.030)= I.Z N-m 

CCW 

For 0< P< 4o N 
^ HF-o *. F-R + ?*o ; F*R-P 
9 ZW c zo: M - l£ N-WI i s* 

(p+R)(o.o3o)-,.2=o j P*-R 



So 


hor P > 4o H ^ R = o 

P(o.03o)- M ~ 



F = 4o-.s> P 
F ^ - P 

0^ M * 0.03o? 

Pj a 


P,N 



5/134 


(«« 
4Xr= 


QXN\ 



Qf> Mfl -frurt, Prub' 5/loJj 

.* x 

0; -%-vi.t-J w„ O - 4 T?r).l*.-V = o 

- */x , 

v- 315.) 


* i. 1 


*»•• M ■+ Lw.O" 4 T r )(x-%^K. 

- - i *.1 C4*Vo M=x 0 (-^^-^líb) 



>5/1351 Fr om are. under d»^raw\ ; 

IMj'iiwr 8 - 





IM s =o: M + rr\<)(r cosí;- rcoss) 


- -'"i- rs»« «o, M “ e eos 6 

1Y ) 11 

C' W a Cos9 * ^7¡T^- S "' e , C = -^3-(e eos e+sira) 

Y = X, S wv 9- 3»fl. V T (q sin 0 - ü<k 0) 




5/ 137 1 Gi*« : f X 


-S = 50 -ft 


S = 25 f t 


o. 1 


A = 

50 

l T= 

10 Ib 

l « a : 

lo 


Te 


“ 0. 0O2 II /-ft 


» 1.WW5 Ib 


J 


EL<j. 5/22: ~T-T 0 tyij 

10 = ^.^875 + O.002j 

^ = O.Q(>g-5 ft 0.150 in.\ 



* 5/138 1 



Ev 5/n B : 


NiumencaL solvi"h<>r\ w»tV> jy — ^ - 13 1.3 jm' 

T 0 = 5% loo N = T ft 
Then £.<j. 5/Z2_ ^jive<» 

Tg = 5S loo + /37.3(5) = 58 %Qo N 







4-20°//' A-- 4 7o S/ °J:,oiroW 

Q. JÓr' aa cA 

/o 6 50 i 4 Zoo) 

' i = zo o (, o 6 ) JJ> 



C--2T„ k s/»* 

*2t*£y-uoL 


- / O & $~o ( 4 Zoo) 

- 44.7 (/ O G ) y¿ 



c 


15 lk /-ft 




E<^. 5/l7 evalui<rted a^t <pomt C '• 

5 = ^-cosK[=^- l] 

Nu.iner ÍcolI Salu-tlon i = 10.14- ft 

The.n T 0 — 10.14-^15^ — l&l.l lk 

E 7 , 5/22. e va luirte A. <*t C • 

~r c - leu + ¡5(5) - ^z(c ib 

E<V 5 /eo : s = 10.74- 5 Ính 7^7 * //. 5 J 

L-Zs - 2.3.0 ft 




v-^uodrorhc 'SMutlon : r*\ ^ 60. 4- m 

From F<j. 5/1+ @ V. -.¿ 1 = g ^ o ° 4 ^ 1 T 0 = 2170 N 

For sec.fun Q& : r T/* 

rv\*t *».?)) 2.no* + (2.5*60,^ m - 2.*7o 

far^lic. e^utfhén ^ > ’ O.O0515x^ 

Rt C, $ = 1 r* : l=o.oo575x¿ * c * 3U m 


Re = X c " 71- 1 m 



*5/Kz| f| euLse. rcfcr ~ft> “tbt 4 ioj 

U Tnb. 5//4I. 5 Ift • 

fVt % •• 2.1 - 

ftt ft ; 1 * 


«w in ~tbí. 


T» 
25 
1 » 

2 5' 


[ 


^5 Xg 


-1] 


Cosh 

[cosV> ^(lao- -l] 


SoWe “tV\esc. ”tv¿o e<ju*-hons nuimentaU^ -fü oWtom 
T a - SL2.40 N t * g - 60.2 

/ 'o * . /il 

E<í. 0/20 '• 5 - u 3mV\ -j~ % 

^ _ _ 'ZZAQ . t ¡ 2 S* 60 , Z \ 

f\t T& '• 5 ^ ~ ^ Sinh ^ "2Z.40 ) ~ 64. 8 m 

B» ^'V\brw»n QtS ’ 

(tP$y ~ ~C + (A5 c )"' •• 224¿\- (25-648^ 

- 2K2 

E< V 5 / n <? c : 1 * ^f^tcosK -l] 

Hurntnco.1. 3olu“hon * ^.c “ 3S. 2 r*\ 



5/l43| 




nn 


mo 

/ 


E<j. 5/I4-: 
u - v^oc 1 




2T t 


20 rr\ 


f\lSo 


) 


50 k^/m 

5oC<UlHi r 4o= 50(1-<Q^ 

^ To ) -z^Tt» 

*, + ("**} = 100 


m 


Sol^t 4- 200^ — io Ooo-O 

X~ 41.4 W\ ( *“ 241 V*l) 

/y^ = - loo * 4 1.4 -loo - - 58. k m 

^1? 


-t . — - - S 6 ^;} c t'-^ = ^i.«o» 3 \n 

M vo nv*«v 4* «s» o« i s 


max 






■ 33 ¥ í *fi+ié bi 1 -"" ** 


4{2 s) • 


£- /(//3V 2 -[03.nytc,i]' Z /oi<) kfj 


W "£¿» = ÜZá£?^ a ?5 o 

ZF '- ü o+ supfiort • ¿Ts/nQ -C*o 

J f 


9 = 14 . 04 ° 


c - 2.(/t33 ) S//7 /4.e>+ 9 = Sj- 9 kt¿ 



f/us I ( / - í.) 

Fn>rn Ff ¿/'/J, (*L\x. 4l 

' S* I d< J £ ‘ *' 

30 - ’ C ^° f Y - 4-C C,=° s/ * cc ^ ■ ° a ¿ 

¿X. ~ 71 ‘ Z¿' ' * 


f y - ??•(£*- Ü 3 J + C 2 f C¿-0 3 /n£á y.- o ai X 

£ 2 ,? . t .2 

. _. . /JL _ / , -r-, <o a L 

Fbr y-h & X - 7¡,h ~ ( 2 í ) / eT~ ~~fj¡~ 

*“* J* 3 -j£<'-a) 


K *0 
-O 




Solve rvume'f'lc^Ubj "t* obtftin 

Par*V»líc. E<j- 5/ 14- *• ^ - 

<*. T %. A*' ’ - Q-5 (4oo) z 

^ Zy ZiW) 



= 4oo ib 



'^Zí^'l tt> - ¿Z- /■ ¿> )L * ujhen X.- O ¡ 9 

% - ¿/2 t 

So a.* t*J D 4 //héiS <*'•**>,+ tlZ'r*'*) K * 

** s S' 3 j ^,± 

¿x T a J 


z 


II 

>» 

y 

o ^ ^ 

**s. v 

/ o v “ 


*«*■* 

II 

>$ • 

> 

«C¿¿* 

•S-^o ¿* 

*r. 

^£¿ 2 /<S 


7htt 3 /or X.-L/? ^ y*h 
- (s*u * to> \ 



* 5/J48 

A 


5/n I (casH -l) 

At ^ - y (c*k%-\) (O 

*= *«- ~t C ^ ^-0 ^ 

fE^s. (i) * (a) numenc*Ubj ~V> ^V>t<x\»\ 
* = \b.Ol m, — = í> 2.5 w\ 

E-V 51 »: S- ^-« 1 *^ 

At £ : s^* X2.5 5mK * n.4?m 

fvt A : 5 ft - 2^.5 S»nv, 28.7 vn 

u= Sft - 2S.7 i- n.48- 44.2 w 




&j. 5/n 



5|^‘. S * 2. * 

.\ L= ^(^)smVv%l5 

i g 

~ ^ (^1 -í>8)sinH — 


r Q . . JU* 

f To 


X 




Os)- 1 J 
n.t«m 



*5/150 

n - 540 ' 100 
= 440 Kl/nrj 

E?. 5/2í> : S = 



Narr\c.ríca\ or cjrafhi*c<*\ soiutiorj: "T 0 * 3110 KJ 
E V 5/21 : T« T. cosí, 4*- =: 3llo c«H 
T * = 555o N 

&cj. 5¡z¿‘' T=T 0 tMj *t 555°^ 3ho + -4*ój 

^ " 5.3| m 


T4er\ k\ - S - 5-3 | ” í4 trn 

From 5/^j iT5f * "ton © * SirvK ~-f a 

+an 0 = 5/nh = 554° 



*5/15 / 



A“ 30 N/m 

* 

r 

>25 


->- T. 


« i 


i 





V 

1 





1 

1 



T 


y 1 



E* 

5/11 

: j = 

T M 

^•-i] 

At 

ft •• 

%- 

L 

g 5, M _ j j 

H^rner»cal 

S>olWtlw\ 

. Ü- - 
* /* ‘ 

■4o.3 m 

To- 

4». 

5(3») = 

1^10 N 




♦5/152 

*1 


T 



^ 3(<Ul)-214- KJ/ W 


— = 4í».C N 


: ->] 

"*T"o 

So\'J^ nuvnef>c5ii\vj ~H ^V*-hiwv " 

T 0 = ~ I3TI N 

E^, 5/2Z: T= T* + /ij r 1371 t a<J.4(io) 

= \b(oS N 


Sfa- 


T* . . 


n 

T 0 


- 32. | 1YI 


^Vía.í» ^r>V\ 


3o 

4(>.fe 




£?■ 20 = Ik Mt, 

£ , 

So/tse ¿y Of $raphtco/ty 

& 3«* r *//*- ~ *• S3Z 

£?• -f/il, y~A S 32 -/J 

, — y ^ /.SJ2 ( / 3.0? — /J - /ff^SZt-n 




EhminocU T 0 betuie*n 5¡2.\ i 5/2/2. 

+° 3 et ~ T ’- C r -«j) c#rt 

A-t 6 : T = (T- 50V>\ tosh 4°^ 

^ J T-5oh 

&r T= |3 CosH ((J= T-50K) 

rr y- • • -r ^ T ~ . ^500 J_ * .2500 

Vof rfnn\n\u»»\ \ ^ 4p = Cq ^v — -p3'nh“p— 

Nttrr*e.f»ca|U : Ai 20S4 N =o 


T - tosw ^ 3mz N 


^ - T - 55>K '• -208H = S772-50K } h= 33.S m 

( N»4e = p = Te ! ) 




W= O.f/fl'ttM/OO) r Soo .3 A / 

77 * M/r * 4oof o5 3 /qoo a / 

' z 

IF^~o‘ t p- J600 s/n 30 °= o 

p- 8 oo a / (- 7 ; ) 

2P - oj p~ - 5o o. 3 -/ 6 oo eos 3o°- o 
F= /Sr*6 

r=]/p% P 1 -'J(l2*b)\ CPO") 1 

- 2049 


From Sf. ^/22 t T-^+yF-y, 204? = 900 + 5.00 3 y 2 

y¿= 247.6 n> 


A/ 50 1 /6 O O = 8oo / 5.oo3 y f 
y, • / 59 : ? m 



*5/l56j (o) Jse VJ=k : 

= 1. 2.(7. 8 1\ 

= 11.77 N/w 

&v 

5/K : J- £. 

: 0 

A ■ **« 

So 

•i'í? x - *- 



T 6 - 61.3 N 

3 ? " * (<>|.3) ~ 


z. 

X 

(see pl*h t«hv>) 

*V 

5/lt '. S ft = í ft [l 


h* V» 

w ■ 

- UtV* -í 

— 

5[N f(¥-)‘- 

t r- 

,H \+ 

«") + 

••'J * 5 . fY\ 

5 . 

Ihc. rc<juire4 lenjfh is 


= II. 3Z m 

(M 

EV 5/1 : <)> y 

(co^h 

áxx 
To ' 

-i) . 


f\t f\ ; :£.+ = - 

To 

im 

[c«h 



N^mefio»\ $olutt\n 

• 

• 

T.« 

¿5.5 N 


5- “ 5.57 [cosh (see 

r- ¿ 5. 5 . , 11 . 17 ( 5 ) 

Ey 5¡Z*- - n.n'/ smh fc 5. t - 5.10 m 


l he. 'TC^vurti. knj'th 1^ kc. = 2.Sft - jJ.^-0 )rt 





0.05 1 1 ' 1 ' 1 1 1 1 1 1 

-5 x , m 5 

) 


EVen \rtitK expended vertical ^cale } 

and j c art_ r\e»<ta indis*bncjutth a *>k "from 

eacVx o"t>ve<. ^oi^. ~Í¡VvxV IS <vV>avt L 

exceft Ckt "ÍK< end 'pomk (ÍA <wd ^ omd thc. 
C?K\'tw. So 'tVt tVvtft L Lp rry>Y.M ^riSÍ. 



*5/75 7 


y 1 

1 

a 


5«s ^ 


60 m 


>- #/■ 


JU.- (fo + 20 ) 9 . 9/ 
= ¿94 A//m 


20 rn 


72 


2Jt4(6o) 

5 


^6 _ /^é¿> Ja/cfr+ri *>y 5 ra.ph¿a/ ár 

72 CorrtfiU tor- <2n»/yS*3 Z 742.0 A/ 


O*' £=27.4 /*A/ 


/.Z/5 


l. 2/4 


/.2/i 


Sj^ 

«* ,7 “° 
va 

5¿í6 

£ 



27.42 


27.3 


%,/c*/ 274 ' ^ 75 « 5= 64 .2^i 


¿f.S/22' 7“=,T//<y 

= 27.4 /■ 0.294(20) 

- J’j . 3 A- A/ 

^ 5 = — S/rth ^ 

Z7.40óV., l 294(60) 

S ~W J '” h ñ*ÓS>) 





E 1- 5 / lv ’ J- (cosh - 1) 

R ; ^ (^C^sK -j- a -I) 

£ ; ^ft-eSo = y (cwh 

, T* • , >L2L 

5/2» • S = ^ ^mh Tó 

' ^ __ Ts. , £*£. 

R • S - ju üif'n 

$ • St %1 * ~ ^ ^ (^ -r 32.) 

istmeño»! S&lution •• Kn - ^4.0 rr^ “ i^-^ 0 "i 

~ 2.5.2 rr\ ) 5 *■ 2H.B rv> 

“To = 2S.2 (n.í*2) * -4<?5 N 

'Tpv = lo + * -415+ H,w2.{ia.3o) = T3& N 

T* » To+/iJ 0 “^nS+ ^3»a N 



fi- 0.g(‘í. 8/]= : 5. 8^ N/m 


»5/l5i 1 

3 , 



£<,. 5/11 @ 8= j a , 5= Hy) -|] 

E(|. S/Z2 0 R • ^oo = T 0 


NuUnnericoil <solulioh oLbcwt three e<]UAÍKJns; 

7.31 m, \) a * O. «3 r*, T 0 =l<i5.ZN 
Fyo^ ^ ^ ^ h^ve . <ct R 

e ft = ] r l2 -^ 4 ‘ 

Frotv\ 5/20. s -s„ = 

1 8 5.«1 


= -iair* v 

S i 


** s*nV\ 5-MfcyQ] = 
H52- J 


ns.^z 


- 13.0(,^=L 


5lZ2- T b = 115.2+ 5.«1 (o.s23+S) = Z21 M 



j±~ O 8 j)= 5.87 1t¡rr\ 


* 5/ifco| 



£l.5/n(?> A : [cosh^--l] 

Ev 5/11 (a a s ^ + 5 - 
H.'j. S/^o 

To r • ^(*** 2 ) __ . t Mii 

5 b“ s a * í302 °* 7r"P nVl t 0 s,nh t 0 J 

Numérica! soU+n'orv o“f <x\o<w-t ~Hr\re.e e<jv>afhon.s i 
— 17.34 »n^ y ft = 2. ¿3 r* ; !~o ~ 337 H 

5j22 : T A = 331+ S.Sl(2.C3\ c 355 N 

W'[^K^-]= Wfcnh 

=• 16.18° 


SÍm.UrU , T a = 331 + 5.%llzil+S) = 38+ 
© 6 = -Un ‘ [sin), = 2 g -0 . 


N 



*5/161 Rrch'ttcctk ^lan : ("T A ) afTh = ¿(loo) = 600 M 
8uiUer‘s arr&nqeme»ít : 

3 ¡ r ñ (^ +i ,ac + 0 
I í E* 5/n : j= ^-[cosh^-l] 

¡ / ^ Ci íc- ^-[co.k^-i] 

i / ftt t * **■ ^ [c* . ,] 

j y/ c (*c,3t) &V 5|Zo¡ s* 

0 To r . ■»» .. «iftl 

S. s„ -s t * í.\- — |smK To -swK Tt j 

frumental saludan ~tVw?t e^vn+vÁns : 

1.011 *\j jj c - I.0&8 rv^ T ft - 65.5 N 
E^. 5jzZ : T 5 T 0 +/*j ) 56 l ft * 4»5.5 -t-ioo 174 h| 
increpe n- — Qoo) - ^1.0 °| a (I) 



x5 /^l (jx- I (l.8l) * J 1.77 N/m 
I \jl= £! na 




^-|- - - - 4-x W J 5o(l.ti)= 

UdsZOnr ^ 410 N 

From FBb «f junc+ion ri^ at A } 


■A T. F = o *• 2 ^ s e A - W - o 

6r [t 0 t /uj A ] sm [-tan 1 ( amY> “ \ ~ ° (!) 

Ev 5/11 e : = /T [*•* T7-'] (*) 

El. 5/11 (? £ S J A +h = ^-[csK^ál -/] (3) 

E<¡ 5 fco: S 8 - 5ft - ^ [ 5 mt. - smh ^1 = L 

. (4) 

S®ly4ion t»”f 0) “ (^") TáT“ O *• h - 5 .57 ty> 

VTl-tVv VI i o : Vi - k.30 ^ 


So £ = C».3o - 5.51 - 0.7^4- m 




r=s , k^y 

nn 3 = 

6-7(9. & f) 

- 657 AfJ 



& 



Forcé on Wft°Tr\ = vf \*jcrte*r 

- f 3 V = (jooo ^)(l^l^yo,3ff^(o.T^(o,4-rn^ 

— % 7 ¿ 4 - M <ct Cewte'r' af botW^ 


fqh 


Forcé. <vr\ “f roY\t | = ^> a>í A_p - 

= JSgo(™»X°‘*) (o.nVo.H\ * 541 N (o»W,at\ 
^ J \ X dlep-th / 

p- u 

Forcé, on C Q ^H en^ A e “ rz_ 

1000 (o. +) f w ,\ ^ or . kl ( 

s — L ^r u — L (°.3)(»-+)= ^ 5 h (, i. ^ ) 

QAU s¡<te. Brcts CervtortJi horí sólita llj ^ 



5/115 | 


7777 


V = fVj= fakcj 

~ f * 


I*!: 


B= Wsukj = fz. ak *»J 
4 2!F S 0 : athj - fj «stcj 

r _ Í2_ = f. 
r ' c TZ 


O h«T t - c. 


80o 

Oak >n Vfjaiet' : r- | OO0 “ 

7830 
13 570 


S"tee.\ m mercürj : r- 


°.S 


- 0.577 




g s tan' /2 /3 * 33.1* 



/ 


•5~//6 7 j f= pA s pjhA 


a >) 

- &(¡Tr % - !*[?- 
/>$h r i 

Tt t -t/zr 




/.o3(t o*)( 9.81) ~?3{i¿) 

Zfo. Oí 5) /- 

= 4S4- f(/0 *) ( / Of(> 9) 

or 0~= 463 M Pa 


_££_ 
/So o 




p=fgK= IOOo(l.8l)(0.?^ 

= T*SG P<l 

K- a(7?5o)(-^7^i) 

= 3Í20 N/m 


'• W^l- 2.5 S»n 3°*) “ (2.5 0.5 3 co53o< 


to i 


VJ i SXIO N/m 




p s fjK- 1030 (l.8|}(o.fe^ = fcOfco Po. 

R - ?A « ¿oto ir(o. z*- IttTN 

Pre^s*re Suppor't'ed ¿eal 

R/ UVI 

ff* - /T* (.*»*" r j^ ” ir 

- I O 74» ?CX_ Qf 10.74 kPq_ 

Forct, 'fe» lifd plu.Yvjt»'" 

P = R = lfc«7 N &r I. fc*7 kM 



5 ¡170 | 

Cl- sfcsK 

, > /> 

Let ft ' Cross- se.c-t’ionaL 

a rea oi thc. pole //y® 

Bao^ocj "forcé 6 ís 

h S// 
sin© // 

6 " 0 síife 


We i<^\t "VT ~ f ^ i- A 

c Y' 

tf 


<írM c =o.- c «e)-r^Lñ (%-c««)=o 

e= s>«~'( í b{f ' ) ($> - l ) 






^ “ 1.000 * II . n k?x 

= i.^oo (mi) G*) - n.&z kñ*. 

R v = H.T? (Ul)(o.l) = »5.<H kN 

r^= (au- im\tO-0( 0 ^)* S'.oz kN 

'ZTMft * O ; P G-fe Cos 3o*) - iB.OTfo,^ 

- 5.02 (■% \.£) - P* I 2 . 5 T KN 



o\\ 

mter 


h 

Let f\ be, tbe, am ^ 
Vv>f i wwbA. o-f lc,loc4^ 


f\- 


l<>* 

14-4- 




r 

—1 - 

l 

r 


r 

K 


Vlev^t cr? W\ocX V* 'jz. (,5o) = 6k.*7A ("») 

Bus>ja>ir\c^ oi o'*l ^o” (5^“ 

íi vx^anc.^ o 4 vi*ts/ *■ \z b U*) ~ 5,33(1^"^)^ 

(m IV» ^ b »a \^chei) 

IF^o: M(\-ZX(\ -5.33 (lo-^ 


l\- 2/75 ¡*- 



¿ef ^ = etst c/enjj /y o/ ¿mere /e 
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Assv)\nf^ v ^ ^ mo^tv^n occors. 

p = /4 k n = o.c, (Vil) = _yn N_ 






6/4 



(A) Asjotmcí <Sfu///ór‘/u m 
Zf^sO } Zoo <^-5 2.0° i- ^ 
— 99/ j/n 45’*= o 
66.0 Ñ 


-V a 9/9 ñ 


6 A 3 f8 / 9) ¿ 2 64- a/ >66.o Ñ So oyes*/- OXSurttpA O K. 

^)£nivl S j ^ f í = °j PCoS 2 0*-f8/sSÑj/£°~O. 3Ñ - O 

ZF^O; A //•/?»*» 2o v - 9 ¥/o¿>3'5°- o 
So/vt- $ j>c;/ *376 a/ 


(C) ASJUsnc (J-/9 p/C*lC usttit 

Z./^ -*0 ’ 600 S/n 20* >/S- 98 / ca» /S v -0 a / - 74-2 tJ 
F z.Q.Zf/4 Z)* /48.£~ a / 

¿4 - ¿0© - ??/>/* /£°~ /44.ZT x. / 6/ 4 Ñ > o 

So 6/och noeles it/> p/one ¿?j assu+ne*/ 




Assumt C<jU‘l¡br¡a"t. 
c\ - 4at\ ' - 1$ .43° 


7Z^-o : - F -t- io.*(v8i) s ; n ~ = o, F = 3L6 N 
IF^o: U- io,2(%8l) c*s* ; N* ^4.1 N 
= o.i (^4.1)= S5.4 N > F = *3M» N 


SS Uimpti&n ValÜ • F = 31.6 N 
T*\<¡\ forcé. Pr lG;*ft.íl)» 100.1 N f 




ZF* : - F 8 - F c i- eos - o (I) 

ZIFj - o • N& +■ N c + T sin 3o* - - O ( 2 ) 


f g =^n 0 

¿ ^ "fo ftki'tam 


^ ( Cov*iow\t 0 ) 

-p — Fn ^ 


>Ui 4 sin^> 8 1- Cosió* 


"¥ltV /A¿- <^.S ) ?= r 4í| - p - 044 ^ 

Tip¿ (NI B| F b ^y. 

Z M Q = O •• (f Co S 3ojd -*■ Sin '^3 0*V d 

* P = cwfe*. - 0 . 53 tm 3 --P t . p 


For Con di^ions j VJouldL occut" 

f írst . 




Eor X- 7* t O- S/ñ = /4 5° 

PflCttOn ¿JrtCf/e $ ~ ^ an /*i 

/or A ts 4 a - ¿fr7~'0.40‘ 2/.8° 

•• 8 H <¿ a 6*n 0. 30 : /G.l* 

J/rue & < 4 a 4 4 ¿ t 6a' ¿ae* ní>r 
S/p $ = W fond 

= JÓ(9.8/)Mn /4.6 o 
- /E6.6 A/ 

For m crea sed X Bar s//)>* /t¡rs/ a. t B 

Ust+h &*4 z/ 6.7° yhui X : 300S/n/¿.7 m 

3 fA&x 

r $ £. 2 



3o(<Ul^N 


0.3N 





0.3 Nft 


ÍZM^o: 

1**1 10 '• 
SoW’tvuv 


M“0.3(N a + ^8) 0 - 2 - = 0 (O 

KgSin 3aV°.3 Mq eos 30*- - o (?) 
U B CtoS S»* 35*-3«>0.«») 


+ * *3 ^ 

£<js. 


j N b = 312. N 
] N* = 231 Ni 
l M * 32. <1 N-m 







f K/l-z O • 60 f 2 ) i +8 - 3o°(2) = o J ¿ ' y 20 /¿ 
¿ ¡r z o ' A t '2o -3oo = ¿> F\ - ¿fe /¿ 

lF % = <?; / 9o) - 6o = < © y ^ g ° m 33 




G/n 

6 ma*. ~ = tar\' t 

So yM ó = 1 ) d= /J S L =O.ZL 
DC\J|C«. ^¡H u»rk "far M\ 


a ^ 0.2.1 




XM 6 =o * 150 (|* *í) - 1° N ft ~ o N ñ « H Ib 

XKj -o: Nfi - 150 -t i“(S4) “ °-4(84)-f-= : o^ 

N s “ 103.0 IL 

2L ^ c ^ ' ~ t 0.4 £|03.0^ •+■ 3 + o.4- ^ - o 

?* IIS.5 




Fr 0 >-r\ I «v{ Slntj ; 
Sir\l0S 0 ^ si<\ O _5m(lS*®) 
i ©F. W. 

I Si A IG5 • 


Me 


Lbc - -**&& 


S»r\ 105 • 


/ 

z: F x - O • Co¿ 15 •- O.Z5 N a s»a )5 •- O. ZSNq* O 
"Z. Fj =o • M(\ «sin 1 5° -t 0.5.5 Nq Coi J5 * +■ M B — irn^ " o 

í ■ - n. c*sfe=) ’ 




f N 0 - 0 . 244 roj 
i Ng, - o. nr»J 
l © - 517’ 


SoIlV.'tlOA ' 


i 




sin © = ^50 
Cos S =■ o. 8 
RC = 0.*(o.Z5)i-M5 = 



1 X7 F^- o 0.8? - o.4 N = o 
XFj“o: Ni-0.(,P-a.sO .Slj = O 

H + (N- 25(1.81)) (0. 35) = o 


O.SSm 


Scslu-tíon : N * 1*8.1 N F*14.3Nj M‘n\ 



^-3-/2 



<p= h>» , ó.4¿= 

\75’!b p: ?o - 2/. 8 = 68.2° 

g\ L<t“s »/ ^ ncS 

1 ,ío - 75 

í Sin (&+fi) Sf'n Z/.8* 

/ _ . -/ tito sin Z!. 8 

pL & + p - sm 75 _ 

1 / - sin^O. 89/ s 63. 0° 

o; or // 7,0° 
63.0° _So/ not , 


So Hl.O -68.2 - 48.8° 


- +nn 48. 8° ^ = J2//./4 - /¿> .52 // 




(a) P applied ~fr> (óO'Uj lolock 
^No-te ’• Nj - <| - l&o U» 

~ t'VifouaWaii't \ 


Assumfc b^ oc -^ sWpS 

'”^ e ^ C f”| =^s, ^|) 

2 F,=o: P-/ 4 ,n- o 

?= /» Sl N, =o.4(6á)- 2+ Ib 


ChecV. &r\ loo- II blocJt • 

ZT^O: 24-f^-o^ = 24- It 

e^t =/i u N t = o.ROto) - n.2. Ib 

So -tw*. G>o- kk cUes rva't slip ¿j ¡•ís*rP i ' r<vtW^ 
tV\^ “H*lo Ltack¿ (WoVt < 1 S < 0 . VJL^ I“fc . IfN 


utv\ c$s*s {£) 4-^ , 

?= /J St N t - O.I2(U.o)= 112 Ib 




’STF'X. - 0 : í P _ T “ 50 (41. o) = O 

' -Ti- 0.50(41.0)-+ O.É>O^I47.¿) * o 


T- IIZ.1 N ^ 137. 3 N 

Moví P a.^>ph«A 4o I 0 “k^ * 5 ^^ 4 
a\\ *ír»ch>n ■foifce.i olVs*\J«.: 




-T + o.5o (Al. o) = o 
- T - 0 . 5 o (44.o) - O . £ o ( 1 47. z) + 1* * o 


T *• 3.4.5 N f T = 131.3 N 



é>//g 1 = o : T-^TcasJo 0 * o 


T ~ | 5 C 


100 -iL t>lock 



^F\. =o : N - loo cas 2 . 0 * -o 

NI” ^ 4.0 U> (tWoiwHout) 

^ /-Aü 

(a.) Moflan impendí indi**: y f. 100 Ib 

21 F x = o •. ^.T- 1 ®» si* 2o* + F m%> *0 

w =^ N - °- 3 cm V<4^> v 

•*^.Z II and T r VJCftilO®) /.A 

r fna* Vb J 


W - 3.05 Ib 

(lo) Motlorx impendí Uf> indine ; 

ZlFy. =0 : 2 .T - 1 00 sin 2 V - * o 


^Vtv\»\a t \^ J "W - 31.7 Ib 

Henee fhc ailoUoUe ran^e is 3 . 65 - V- 31. *7 Ib 



8 


pi;m s = o •. 

a : 

Subs+i+U'fcc 


fe 

"£* = 1 ~ 


ft (2atb) - Bb - o 

(.B-PÍ) 5 ÍnO - y. (P + B) Cos Q =0 


tan 0 * /l 


Ai-B 

B-P 


s A 


)4 g /A 

I 


3 . - 

R 


e_ . _L „ _ I + 
ft ■ w ^ (?^)/ b - 1 


6r 


A = iain 


-I 


o ^ 




o / 

M 

XF* =o :- 2 Ft lo(l.ti) sin 3 o° = o } F - 2 .+. 5 J 4 
Check: F rn4i =^ s M- 0.5(60.1) = 3o.o M > F- 24 . 5 W 


So vJe. \r\ciee4 h<x\Je. static. e.<jui)ibnum . 

Qb) P4o 

XF^'O :-? +■ 10 (‘Í.Xl) sin 30*+ ^(0.5 *60.1) -o 

? - io9.r M 




3^ 


) 


• 1 




xf^o* - o (i) 

X^ s o*. N-rY^ + Tc<>se=ofc) 


IH ? «o 


4r 

3* Sin® “ 


?(r+ r - O 

\\fV>en s.1 \ jvpm j ItvA'p^ndis P = 

^ 0) : b - /A¿N “ ° (s) 

(^ : M - ~ *F C.VÍ B (^>) 

(¡^ -> (5^ : r p s m Q - ( Pvj - P Co¿ - O 

=s> -3^2 O) 

1 r %. ú x fl P* r O V ' 


(4) 


Sin 9* 


• , « 

('/] -* (3^ 4 3'rr\pli*f 1 c<x+ian ^jieUs 

•4 s/n ^ Q 

^ 3*n (H sín6)-4s¡«6cos 9 


For O - 4o ^ ^ °* lz23 

(~/) jh«A ^we-s “ ^-Jí>¿l hrvj 



1 



(o^ Set Fe - Fp 

Q IM 6 rO s 140 ( 14 )- N, 

p -0.3 Na( 4 o) = 0 , 


■? ^F= O ! = 





lA 

el 

-i 

-< 

F» 

J 

k c i 




Nfl N fl 




L 1. 


fe' 


n 

c 


Fa - °j F e 


(b) Set 

f+IM A i=0 : - 140(14) -v 
- 0.3 N e (4o) = 0 N & 


C N«k. • }k - jk ” ^ 


I - ^Na • 

* (*«) 

= 4 T Ik 

P = 14 . 11 b 

l'/iNg . 

H 6 ( 2 «) 

' 122.5 Ib 

: 3t.« Ib 




f\ssime "th<rt box -Shp^ bvit. Ojimel n<st. 


F t. = (f‘s) e> Mfc 

B f XlF x *0 


N- F s = o 

f V lí V 3 =0 


So 

C 


m * 3 , 

xr x = o •. 





N = F a *(^) 6 m 8 3 
F c - N = o 

M c - *■ o 

F c r - M * o 


0) 

( 2 ) 

(M 

( 4 ) 

(S) 


= Nr = (ps)s m O r 

= 0.5 (3^(l. 8)] (o. Z) - a, 14- N 

Fe = N * m 6 j = (o s) = I4-.72 N 

< (? r c’W = fcs|t ^3 = (o.4)(t)(l.?l)--23.5 N 




Assome "thvt Slifs bv**t box nai:. 


Fl'^cNt • 

8 f ZF^« • N-F*- o (i) 

[ XF^ =o •• Nfc-rn,^ = o (z) 

So N 0 = w 6 3 } N = Fu 

c r ^-^ií = ° • — ^ = ° c ? > 

| XF) = o : " »«c3 = ° W 

t'S;Me,=o: (/*s)«. N t- r " M '° ( 5 ) 


M - r = °^(<>)(l.8l)(o.2) s 3.35 N-i» 

N= (^ 3)0 = 11,77 N 

F 6 = N - 11.77 N 

(FisV* = Mr x o.5(3)(Vi))= K.7ZM>Fo 

íAss'Jw^Tioft ok 



6/2 5 
\4úo/¿ 


For efttf/tbrrvrrt mui? 



¿c cor) curren / 0? C íbo? 

<x - /an'Á. - fon 1 0.2.7 
21 

S/nce 0.27 < 0.40, 

Co//<?r usif/ />e? j/*/> SÍ 

ÍF* O j F- 400 /í> 




Cb) P +fc 'fhe hft . P ar>¿ -fnc+iaa 

4orce^ m *tV\«. abaVe. F&D'ó ¿ oltam 

r m C-OS Q . ~] 

' ~ PsJ L CftS© +^ s S¡rt9 + °J 


"WutK © = 3o° ; *r\- V^o = 3kj, /í S ~ 

vio. o^a*n j ^V) T 5 ~ 4-4/7 

\(b) P = 30. 8 M 




yU. s ■= -tan $> 

8 ir\cXir\^ occurs -fe»r ma**. 1 u)r\er\ (f> becomes 
iiht ~fr íc_"tri^n Gvvjlt óf ItSS. Fav ecju*\ »br»um^ 
■forc^S dre. C^cufríAt ortr B. 

+ = OL + ("II 

^ * = */*¡ 





XFj-o 

ZZf"U*o 


N ! t- mj - o 


l ZIMa -o '• 8 iC (^SJn6)-f6( i (icttse)-2m^(íco5e) *0 

f (3) 

XF* e o; By~F 52 _= o 

^Fvj e o¡ - +• ■* o (5) 

51 Mr *6 : C-í C0&€») — Sx (3 €>\ = 0 

w 

A$SU»««- 'fifS't %llfp4^t f\ • F ( = 0.5N, , ^alvt 


scVtn e<^ «rh»ni 4* oW"t<*vr\ Q fa 3. 4^ F^O.CZS**»^ ¿ 
N t = l."75 rr\3 . N*u F ¿ < - o, 875 mg . 


TV\*t\ ccss^™*. firs't slipfxjt a"t & • F2_“0.5M z . 

Ob'ta’m 55-0° J Fj ■= o.g'lSn^ t Vi, — l.25nr*g, 

N»tt- F^> F\ WM ~0‘ í»25r*j. 5o A slíps -firs-tr. 



<°¡z 9 

For e^iiihbntm ) The 
must he Omcarrent at <3 
Qrtd fi - ~tqn~'ym s “For 
rnipendinj rnotion with 't- 
a~ +(y+hj-t<ln^ 

= 'X-^ s + M^ s =^(z^k) 

a.-kyi s 




I Consider The. FBD belou *^1 tht 
e^u'ilíbritm e<juofti»i 1^1^= o. 'T'x prescncc 
Q'f TV\^_ “fif ichon "tarces F ^ uhethí*' 

apphed «T thc. f/arttr o r at tv>e re<*r lacreases 
“tV\e. reojr normad -fortes und decreases tht. 
font on^S. H-ncre^sM formáis nnean 

increQSfd axíailaUt 'pfopoUHt "frithon fortes. 



~Thu^> Th<i. rea'T- vJheej 

dcwe. Ca<~ vía^UL 

C\imb \<L ^rV^efer 
ara<á? . 



6/3/ I 0.15 m 

j\ 6 N 6 + 


t^F= o =*> N a -(So*15^1.SU|o3oN 



- O : 0,25N ft C3.1l)- < íft( < í *l)x 
Í5(1.^H -!5(i.?i)Co-ts) = 0 j it-O-Wm 

G, 


S 4- 

y "1-5 


s ~ 2.55 m 


0.25 




/* O - 30 

r ^= 0 . 4 ^ 

v. 2 D° 

"X 


om /L Fvj = Q t 

N, * "73.7 N 

N* - 2.IZ N 

(“tV\rou^V\Q'C^' ) 


-T i- 8(lBl),sir\ 3.0* + ^Ji 4i = O 
- Asi N, - A¿1 N t 1* *5 (MI) sin ^+f = o 
Saludo* : ?=• 5C..C, N, “T— 41o N 



A^Somt "T ^«>€lS 

lYvO'/t os or\t 


«sigile, 
un» *t- 




\rr\*sses 




(S4l5)<Ul N 

I^ = o'. 23(7.81)^ 2o*-? 

"s¿- + /UN*=o , T s <«.o N 

?CÍJ ( Bvi-fc no-tc. ^nq X - ■Un'ytj, 

N^, — -fatx Q«3 — 16. 70 *, So t-k* tloc.lt 

V¿Ould 

(jb) ^ c&rvtiivjeJl. A,ss\i*>e “that, T «lo«s, ncrt 
sUtk. • 8~k.íj ^Uclc. •'emaini st«d.ionar^ . 

| S(Ul)N 

I Ao w\ *l\ "frictun 
J -f®r<-*5 ~fc> ~t'he.í<'“ 
r£v^ec_^iv« máxima 

■for 1 íV\f>Cnd»nj s'ip. 



XF^ = o: 


-Tf E(t8\)«in 2.3“ - A, N, 

/k,N, + /* il \ + |5K?l)sm^’-T» =0 


SoW-Hoa s P = 157,3 N ^ T* 4.72-N 
TV»^ )5- kj tloüt slips o<p "ít* ^Ki k 

“t’Yu. 3'kj tVotk. rer^auns S't'vVionatu, 



6/33 







Ar°- 5ll ; At =0 - 40 

/ » 


FVom "21 Fj = °j 
N, = 73.7 N 

N*. = 2- lz 


y "tV'roujKoa't 


-T+ í(1.8l)sift 3®*-+ Aí,N, “ ° 

->l Sl M, -/ 3t N,,-H5( < ).30sm2o" + P J 


Sok+ion ; ?= 71.4 N T = í'Xl K 

( }o ) Assurn^. 'XV.ft't "T 5 0, cs slaík. ®nd rno'ti®.. 
impendió -par ñ andl B Q4 0 ». un'vt. 



^LF y -o: ^3(1.81) 

T = iíz.o N 

N<rt^ “thai. ^rna/i ~ ~ 't®*"' °* 5 

= 2.6-6* > 


HeACC. 

LUck. 

Üot-k 


^ "tH*. <poSi»Wi|r4^ 'twt “fhjt 8“k^ 

r^ffvxtni 5"t<vVianarj 15-kj 

5>l|f>4 io^nea.'tV' T'jWei 




¿lF x = 0 •• sin 0 - = 0 (») 

XFj-o-. N- P- eos © = o 

íVIM ft '-(j • Re cose - p(^; ' Re) ®o 

WLirVt K*O.CL : O.fc mj ©C 05 6 “ ^( 2 .” O.fce)=0(3) 

(1>¿ (^) : mjsrn © - /I s (P-* ^ eos 6) ( 4 ) 

( 3 ) s W : m 3 sin 6 “ As [~ ^ e o ^ e - + "3 cos6 ] 

" A s ">5 “s& C 0 %h*s ) 

fl s ; (I- |-0)t»n0 =(i- | « o-g.12 




3 o • vtk) r - Fr - F = ttvj r 

F * 3.42(l.8l) -^5- - 5.24 N 

^F x =o: -5.24 + 3.42(481) 5m 6 - 0 3 - S.T8° 

X.F^o: N- 3.42(rS|)co5 S.1S 0 = o } N r 33 . 2 N 

F 5.24 




M (O t Jc^HS‘)%-(5s,n4S f i 

j- 0.^40 L - o. 34-2 


r o *• 0. 342.T (l) - Cos 4o a = o 

1“= I ■ * 2o 


”£F^=o : F- I.I^Orr^ (o.<i4o)=o ; F= l.052r*j 



M- 
N = 


l.l2ornj (a.342)-mj 


l.3?3i^j 

1*353 


0. 14, | 


O 



6/37 


J ¿ourcr ro//erJ - ^ 3u.t A/ > A/¿ 

hJ z Jo rcachcs /tmW/nj *?r/#e ¿efe re F . 




4. — 


r'Víe «xpect 

FBI) sFffvr.j CCW| X > _^__ j 


= o 


j^EIF^ - o • Fj COS 3o*- \'\ í sin 3o* = o 

l'SZ Fj — O : F ft + F t s ¡n 3o * +■ N¿ Cos 3o*- mrx^ 

^ M** O : - ^3 - 5 : eos 3o* + Mg ^ 3 ;. = o 
Liml/b*^ *fr»c+ion • f r ^ = /isNft ) F B - /i 5 N B 
Sol\ie, 5 6<juoftlor\S oblatn 

'Na = a.i3tzm 3 r ft = o. 05 « WJ m 

“ o. 837 Fg - °-355^j 

v » ' 

ror «Aifpm* j reVtrs^. <f Fq 

orv FBt) orv<X 'firs't *+wo «^wtions 4 ob '^ a,n 


Na - *.58 




Fv - i. 


03^-w^ 


— 3.05 ma F& - l.2.2.2.imci 

' í 


F¿r ecja'xl - trixm : 2.37-5: -4- < 8. i 4 


8. 141 




NN hed:<^XM c = o: - o ^ ^a s N - M /r 

Uew : IM a = o * Mb - Ftt - Ne = o 






Fór jrYi'penciinj slip "tht 
Uoüc., ■frtchan -forte. 

mfj orv bertw orf L“ts “fac«s 

cy>e^~h> r***mv* . 


(^lo t k)4z:F-o : ^^ s N ft -^o3= 0 , Nft= (0 

(Bar) ^ZTM fi =0 • nr^ ( 4 l^ e )^/ s M ft (Í 5 rn 0 ) 

- Nfl (J) eos e) = O (*) 

'VJiÍ.Vn (l) ^ 

tocj ^ ^0 '*’ J S W \0 - i Cc£ 0—0 


s 


aWi^ 


-f¡e»r $ .’ 


= w [/., o + *)] = a *- 


(6.A ^ 21F = o '. N ft -F 6 

Ps = N« * m "-3 

Z* 


A ^F = o • M tt ■ fu r j — j\^ t'jp — o 

N 6 = "9 + /'ITT -- ( T + ^3 
fi¡\ « fL . _ L 

jt N * (r*tb - a (mO 

[\lUmr\Ws ( / 4 S = °- ^ “tV&ujKott't ) 

(?A ^ e mw - ax* , 0,)s * , U1 

(v\ort possiUe) 


(^) m 0 ‘ l * ^iwjo * 45 y & °~ 

^ ^ = &mi. = It»- 30 ', ^)« S0 - 0 ‘’ 52 - 



í/íd 

Na 


Ní 


m r 





I he. "fr»ction “forcé. bttueen 

th«. blodc rr \ 0 ar\d tV\t Vertical 
VJ<*Ü» ís S«t t* "tht <^*y»r ft'trn. 
"3 BUd,: 4XF-0*. 

M.'t h - m.g 

»« - ^ -.1 


6a f. ( 2 . s » nft )“ Na ( (1 tos ©j = o 


N ft = ^ tar, 9 (*.) 

™°3 

© = W (X r ^) =0 - 


C enrolóme (j^ ^ (2.) '• 




tar\ 6 


M^vynWs *• 0 ^;“ “tan (^ 0,5 ‘ lo) * 3 J.S* 

CV\ecU K. íet "tV\at na simpas* occvj*'* a't B- 
(8«r) : N ft - F b = o 


F*= h a = ^ 


terne (“Fr.ro E^.( 2 )] 


4 XF= o : Mo" r »\3 * o 

f®W* /** = >* 5^3 


^UVnttri í 


í F ^= ** ‘t»» 2 - 1 - 

.(fe), 


S° = o 


m 


3 


- O. 5 rrv 


F B ^ (fe)™**, na s ''PP a 3 e a-t B. 



6/f2 \mq COSO 9- ^ Qn ~ > ^ lo ° ~ 2 ‘ 90 ° 

y , ~> 9 COS0 5 ?Z(9.?i)(o.W9f)- 803.4 *J 

Si * 6 * 81(9. *t)f0.O4W) s 40.2 M 



ík/ 1 a~°; 


g \ , 

■jOOrM* * ] go3A(620)i-<b.l(7o*) 

* -/ototf' = c > 

T- A/ ; r 45 7* A/ 

-íoto-^ \ 

Ñ, ¿F^o; F=40.t« 


/yi rri 


5o ^uc P/a/ - 4Q.2./497.3- 0.09? 

’ — v ó > , 

// ¿wUeS' /r,ct,u* /osee re«*a;»% 4o ? ^ 



r* - 

!Z 00(<}.8l) A / 



3o’ P 


jQsJt/r>i<r ro// f 3 

¿C* / AJ¿?/ ¿té A. rh<** 

/f= 

^ r¿/r)30° +0.4P(r+ rsm 30°) 

- p( r eos 3o°)-o 

P( O. í’éé- 0.4[/ + o sj) = /20o (1 .90 

2 


P- 22 /26 a/ ^ p s 22. / hfJ 
c >/ícA í>*n U /-f¿srr ; 

• /€ - /ZOO{9. V/)co* 30 * - a 4f22 /26)co¿ 30° 

-22/26 J/h 3o v » <? 

r 2S- ?2¿ a/ 

*\r -/j-r = o / P 2 ^ Ppo.4U2 /Z*)* ***0 ** 


óut(j~ z = »950 K/ ) < (o.4/Z= // d’ó? A/J 



*/ 44 l F = 80 olt 

ror Ccju>lt brnm iht. — r> 

Thrtt -Torces must be , ^ 

C.oncorrervt- „ . . 4-E 

(ol^ f\ not 0 . 8^0 

pasúUe. a.s lorvj as g 

0 a > (- e ñ^ tan' T(i ’ l+.oV) p,x- 


G“.) 


rnvr\ 


- -tav\ = o-25 0 O 



Sliffinj «t ii <prev«*ít«^ a. i 

lom 4 >& > • 

l 1. 125 - 1.25 ^ o- 25) 

-tar\ 0« - , ^r- . . o,* 


\o 


0*s) 


m»n 


1.25 + o- 840 

= 0.381 

■ 0.331 @ 8 


|\ 

-4. " Ia X 
*■ °«\ 

I \A 


_L 

S 


■\ 


(b)X.M B =o : Soo 0-25+ o.^-Kos I4.04*(|. 1*5) 

-Rs»n 14.0 V (o. 84o) = 

K - 1211 U> 


o 



6/45 1 

F 


l J 


a 




SrJ 

k^/C 3 W p 

"U 


h= 30 


T 


oK 


-<r 


S^stcmn o-f- p^nel { Carr/er: 
IF^ = o í F = K 
^XFj = o: -P=m 3 

XM 0 =o: Fh= PC 


R 



'CJ^C x 4.5 

aT*" 




(m ¡S i panel 



^3 ir 


.1 /"X mpeni ir^ rostían 

" V^t kwth A 4 6. 

IF x = o • 8 - R - *v = o (i) 

m 3 -/^P-As c = 0 & 

= « x) - At -o (a) 

£ I írnioats. 8 "ffom ^ 6*V* 

^ -^ 5 A - ^( 8 + nr^ 3 ’h") r ^ A = ^ (y ¡7 "h ) 

(3)‘ ^(/T s “^)(p s a.-b) =o 

P * ,.p .l 4_ ^ bt^h bh 

oimpiiT-j «o qet: 


" 2 . b + Xh 

A-S ”As Oí. 4 


ac 


= o 


_ + - 4 r / b 2 -^ 4 -Uh + 4 h*- 4 bh ' 

As " Xa ^ 1 óT 2 ^ 

Wtth a= Z", b=-^- ; C- 4.5 m andl b = 3c^ 

As = 






<X occur* 


oi , 
Z " 

JO 


S. /tfA/ 

-/ 

oí - 2 fon o. 2o 


¿tUen 


- Z(//.3/") 



F 

N 




^ = 0.IZZ8 


tí-w 

Rel¡* Qn<j\t 

<x 

= -tan 

-i ^4- 

4o^r 

io. ir 

Fric+ion onjlc $ * "tan 

-\ 

A = 

tan * o-^S 

- 8.53° 

<X > # 

S* SCfew IS 

n 

of lockinj 

* 

c* +■ Q> 

= n.3* # • 

OÍ ‘ 

-<* = 



(a) M 

= Pr tan (*< ~ 

*) 

• • 

6> 

O 

- P^o.oxo' 

^-Un 2.ZS* 




P 

= 15 300 N 

ot 1S3 kN 

(b) M 

= P r ton (<* + 

*) 

: <o0 

= P (o.ozo)ta n 11.34° 




P 

= «550 N 

or 8.55 KN 



6/5° 1 Friction an^le £ = tarTyu ■ tan" 'o*l5 = '8.53° 
-tan» = XTtr ) Cfítical vtoen c* - 
Lcai L- = S.53 * 

= 0. 114,1 in. -pee reviolvitii^n 

(s\ = '/u - ’/o.ntT = 5.(>(> threoAs ptr incft 



fe/si i a 

I 

I 

K 

(ci} ZTnsertio* (b) ’Rei.ra.c.'tiog 

0*i XX*= o: 30 - N u sin coslo # -y 4 5 Kl L = o 

ITFj s o :- UuCosio a +js^^ sttno* •*- M l *. o 
SolA: ' 53.5 »bj N k = 50.8 U, 

(lo) Trifr»«i Aeróle, r\CV> M*»!'*** &-f l\|„. anJ Nu. 

~1 ntre °<<<- 3 vnvk.txmns 0*', NÚ t «"i Nj 

So «am\«V s»Nc "fvr T* 'J'thovit 
l’n'fuYma'Vl»^. 





6/52 I 


-I J- 


-1 I 




Helix ^íVjtc « - t«n ^4 - tan ^ / 3 , 


4.05* 


FVic.'tí*»' anjlt ^=*tan " ^ ~ 4^' f o, x»l - 11.31° 

T¿h'trn •. |M =?--■*“" (« •* ?)•- 20 3 -|— -ton (».05Vll.3f) 

» 4.12 lb-'m. 


.oO^Kn 


• M'* Tr’t«n (f -«)«** Z J*- -tw(ll.3l"-4.«s‘) 

- /Q .-7 I. • / m <Mrec1\»n o^oii+A 

- Í.^IZ. )l-m. ^ ^ ^ of M 

^UK : ~< -c f ^ S6 SCrevJ ’ii self - l*<-kinj q. 



6/53 | qo 01.80 N 



$ = ta^y= ton" 1 0.4 = 21. S* 

CtIM A = o ; SoO.^[cos5*0>^ 
+ sin 5* (o. 3s)] - R ^ c°i 1 5 o ) 
t 3 x 1.2* o R^= 518 N 

HF^-ó: Feos lo 0 - 518 sin $ 

— R| sin io*) = o 
XFj-o : Psín lo*- 5t 8 cos^ 

■+ R, Cos (<f> + lo*) — o 


Solve sv*iouHoneou^i^ ^-o ot'bain 
R. « 4 r H N P* 44 í N 





Fricti’on oojle £ - tan 1 “ H-31 


I oo 


K 



(a) Kollers undler viedjt 
* /Lpj - o : - loo tos (/5*-U.3i*) = o 
Kz. - /oo.2 JJ> 

^7F X =0: ‘R^sin (l5°- 11.31") -?* » O 

T'“ 6.4-5 »b (+o the |cft) 



(b) < R*llcrs removedL 

100.2 Ib } from (a). 


pro m overa LL e ^ u« li b«"ium . 

0 _ /oo _ J 

Cos JI.3J* |02.0 Ib 

^F x -0: ^ sm (15*- ll.3l°J+?' 

-R, sm (11.31*) * o 

p'= 13. 55 Ib (-H tv»t r.jtt) 



6/56 


<j> - Sari’ '0.40 - 2t. ?O l 



£0/ Ls /yir} ^ l*redj C 

¿ ^ = ° 

p £^>& (2/.s , o/s)°= s~ k*y 
s 


* 2 S 


eos 2&. So 


* J?6o A" a/ 


HscJjC : ¿fy-O" Pees 2 /.?o* -S.éocos 4 i.4o = © 

/?.- ^.60 (o. 7SO/) /o. 7293 = ¿r/Y 




U>aaf$c j p'cos 2/.eo - S,Z2 c¿>¿ S/.40-0 

P'~ fO,<i>Z39)/o A <i Z gS = 3.S/*r«S 



Helix cingle •. o< = ~tan ^¿irr ~ tac 3.17 

Friction an^K ^ * "tan V = i. a* '(o ^5} - II. 04* 

(a) "í o -fc «jhtcn ( M a — Ü.Tr "tan («.+ ji) 

Mr A r Z( i^ 00 ) -^Sr ( 3tl7 ° + H.»T)* 35tOJi-?a 
(i>) T* I oosen ^ M b ■=• ^Tr t<*n (?í-<xj 

M b = 2 (io^oooJ ^T~ tan ( J4. 04 3.17 j = 22>o IL-ín. 




inspectiou Nft < N b 


So sli 


• • 




occurs -firyt <vt" 


ft. “Th^s * 0.25 N fi 

y Cjl¡n<ter; = 0 : 

F e r-F^r-o^ F^F,: 0.25N, 

fs HFu-o: N e Oülo" - F ft sin lo" 

“40^.11^- Fp^ = o 

or N 6 c<\s lo* - (o. 25 Na) sin I o* -o-Z5M ft -O 6) 

/C^-o '• NqS»a lo* ■+- Fg eos lo* — = o 

or s»»\ lo* -fr (o. 2S Niveos lo* - Nfl — O (b) 


Sol* N*« 11.6 «, M e r4X8Uj F fi = F ft = 24. fe N 

Viedl^e ‘ "SCF^rO: P- 24. fe eos I o*- 428 s '. n 10° = o } P— ^*'6 M 



6/ 60 | A/f = / r + 0 * (oí y <p) +■ /> ?an ( <* - 8j 

r 4 .ss° 


tvhere 


oí = Jan / ~^- - fe 
2/rr 


•/ 


277 (/i/¿) 

<f> = = / í „‘¿¡ 2 ^ .- /¿.SO* 

* /9.oS° t <f> -oí - /2.50 - 4.S5 - 8.95^ 

So A/7= dooo (i^}]fan / 8,6 S*4~ fa» 8.95 o ] 

: 8ooo(i)( 0.1258 + 0.7574) * 30 926 V'mm 
tfr' /W - JO. 7 A/-/>7 ( c ¿*>^^7 CÍ/ftct/ott s j 



For Pie 

screu f 


cá - "tan 

“1 J= 

2 irr 

" *tc»n ^oir r 5.45 


$ - tan' 

'(o.25\ s 14.04* 


E v C./J - 

M * 

"Wr tan Qcx. 5 *) 


^4 = 

? ^of- tan (5. +5% 

14.0-7*) 


P = 

4>780 N ( 4-0 remove 

Colkr) 

Collar : 

/x P ñ 

= ? •• 0.30p ^0.05071 • O.Ofco\- &7ff0 



p =■ 2 40 (l O 1 ) ?<x or* 

^400 kFx 





éyÍ63 I 4> z fon* o. 4 o 

1 — y / *s\ 9 



¿ft /ú - SJ.éO 
<10- (Zf t/á) = 36 .40' 


3/<?ck ' 

?r/cos 2 /.ro e 

= CCO SJXO U 

/S35~ A / 

** ofye: ¿F y - ¿>‘ 

'53S¿<?5 36.4o° 

- Píos 2/.S , 0* > 

Ps/33/ A4 


R 3 !^ 

-kreiAS : o¿ ~ tari 1 - ran'-^- = <s:.<?6 '" ' d>z ¿an'o.zs=¡4.o4 

rnr zn 05) ' r 

<f> +<*= 2O.01 9 


M-Pr +a« (4+ct) = /33/ (o.O/5)/o*) Zo.of - 7.50 Ñ nn 




IM 6 a o¡ '¿00 eos 11.47° (u) -3L = 0 ^ L=154- lt 

, -J l/l?. _ 

Seré* : j heli* an^le, « s tan ( '/*) * ^ ,<y ^ 
^-frit+ion an^lt $ - "tan ' C 0, ^°) = H- 3| ° 


Tienten screu’- M= Lr tan 

= 154 (o.'2.5”)t«n(>l.'3i%3.04j = 4».Z 

^ fa» 

koosen Scr?v) • M 7 - L r tan C# _0< ) 

= 154 (o ■¿5)"tan(n.3l > -3.04 <> ) = 21.4 lt-> 0 . 



6/éS F&r a¿ fcrat-ts freS*'' Ao paab. }//atsA) 

¿F'0¿ w- ZF t c¿>3f°< + ?) - c °* (oí tf) ¿e., 

±K/}=<?j ¿si - Z/Z,r~ J'K i(o( +i)= r *'¿> (c< i- ir) *#, 

^ - ' r! , \ fa* Oí / ten ir 

Combíne $ J c ~ M: Wr ten (d-tt) ~ Wr 


Su f" fon y = 


/ Z 5/n4> 


/ - tari oí tonjjr 




/Zeas & cas fl/¿ 
y Aon fy z = ~= ¿os o( t ten £ * , 5 c? i tún j ? ¿^$ ^ 

tí f s y///- terSfces'u . rh«s ¿tn $ =/Uf/t te Sé CAS V 

/¿encc 

ten oí +/Í.//+ terj x £ cas*b( 


M- Wr 


/ ¿ana s/Tt ten z Á eos V 



I CqIcuUU forcui |*r\ F^. F8D 



a5 ^IK / D U-t W S^\nr\fn<.-^r\j ) -ít>rc« 

C f X U hftfíZfinKl^ R ’& -f>fce 
Y^m v-o<i . 

n - (íosin'15 ,, yL(l( > 05Íntó*) 
- R(lGO 5i'n 3o*) -O f R = £ . 42. L 

Friction a<v»k 'tc>yv~ l = 11.31° 

-» ^k- _ a -* 0.003 

*' ian «r f - t«„ xtr(o . ol ^ 0 = 5.45 

To raist U$A : M— Rr ’tQ> r \^«+£) 

- ¡>.4Z(iooo’^(^.Si)][ 2; |^] ta n (^11.31 * + 5.45°) 

- 35. 7 M * mn 

To Io\»ío< M 1 =■ R r t«r\ ^9S-«><) 

- L^.42Ciaao^('í.^|)][^|^-'] tan (j|.3l°- 5.45*) 


Jo 1 


12.15 N m 



6/67 1 M = 3"/i PK 

A on 6 '• M= 3- (P * S&.O lb->n, 

8on C • O ~ JX (*o) C_ ~5t3 j _/*• “ O. 300 



6 / feS I M - Rrsin 0 ( Sin <7> * ^T = 

$ = ll.02‘ 

— "t<*n 0 - Q. 1^47 

• o. 040 . . _ 

r f = rsm* = — sin 11.02° - 

c>i" 1^4 = 3.82. mrn 


3 


0.003S2. m 



¿/67 r^=rs¡ n 4> = o. oís s¡n<t> 



¿M A -Oj / 5/0 - 19/ (O.OZS Stn4>) 

-sao ff. 9/) (0. 3 t 0 . 02 S 3¡n 4>) = O 

J/n - O. 26 / 6 , <f> ~/S, 17 ° 

¿l - ¿ =■ 0.27/ 


s I 5 JO fJ-rr) 


y U, - <f> - í>.262 s j 



6/ 70 

T T 0 



0= -tan’ 1 0.25 - l+. 04* 
r^: S rs’m i - 15 s‘tr\ K.04- 
« 3.0 4 mm 


= 150 mm 


-rf £F-0 : T+ T 0 - gooflSl) = o (l) 

■Q2ZMa s o- T(|5o-3.(,4) - T 0 ( 150 + 3.04-) = o (S) 

SoWe {\) 5(¿) ; f”T- A °2-° N 

\ T 0 r 3330 N 




AJLF^Q ■ T-r T 0 — Kqo('I.V) =o (i) 

^IM e =o: T (/ 50 t 3.64) — T 0 (i 5o - 3.64-') - O (*) 

Solíe. 0) f ( 2 ) : f l~ m 3830 N 

\ T 0 = 4o^o H 




= 0: 20(<Ul)(50 $ín0) 
I50(é>0-5o S»n 0 ) = o 
0 = 31 . 3 * 

jx~ ~tnr> 0 = Q- feO 1 ? 



fe/13 I FBD o*f Or.l drurn ) Ulith 

forcé. P repl Qt cd by a -force- 

Coaple SjitCm a"t (q • 
o” 

(a) r f = o 

r ° : 5o(io^ - It? ® o 

? = 50 II 



(l) (p - ±on''(o.x) = 11.31° 

r + = rsinp - I sin 11.31° * o. IHI in. 
^LM 6 = o; 80 (io + o. Iítij + loo (o.tttij 

+ P(<1. lUl) - IfcP - G 

P * 5^.7 Ib 


(ThiS Solwti*n «.ssumcs TViat IHc becvnn<j 
rea cft®n C<Xn be representad b-j a» SinjU. fbree. 
R. sV\«>wn . 



6 /74 I = O. rtfel ¡n. (Trom ?n>b. é/73 ) 

^?ZM ft = o: 80(10-0. ntl)- |(.P 

lOolfcl , ^oo+p)(o.nt| ) = o 

P = 47.2 ib 


ic 



SO Ib 


The Valúes are NoT 

: f ^d 0ulr T ^7.215 Ib 

) P n.f. * 50 

T’.p = 52.854-11 



6/75 | CLM - (/¿ p <¿A ) r urhere jo- k/r z 
Pr Q r 

M% J j /Upr (rc/r ¿9) - ZTT/jC k j <¿r - Zn^k (r- rj 

o r. r. 

L Zrr r u « r 

A /so L - Jp<¿A - JJ— t rdrdQ - ¿rr k /n rj 

0 r. r r ¿ 

O 

r 

or l - 2rrfv Jn 12 . 2/rk - — - 

1 "> r */r ¿ 

n> -r¿ 

/n (r 0 / r¿ ) 


Thu s /W - 



€/76 | /~or rt J / ¿>rv?s^c*s , c ■£?■ 6/Sa. 


m=4»p 


§f ? *y - t'°’ 3s ¥'J ? 4- 

Jí #¿-f2.¿* 3 OSO)* ~ 


{/se)*- os ) 3 

(75)* 


- 4o, V A/* m 


f=or ashee/ 2(~1 -O j /=(0 3) - 40.8 - O t /=“ - /36./ A/ 



T 


¿ /77 | Forcé of shaft on bea/»nj 
R= + 7 *-' 
l_M. = o: Tr„-Kr f = o 

T= 


li 


r 

» 

r 0 =ll 

500 mJ| 



V^Wrt. * rs»n(^ and u» r - ^ ., 

- . - ; rnm\L 

.- r í /-r 2 » «a \ 

TV\u$ T « r o t. C T j 
_ Vr >sin <ft 

V r 0 *wVm*V 

$ ” "tan ' ^o. 3 o^ ~ l(j.^ 

Sin <j> - O- ^81 

«s&puOC 0 - ■o^Vo.arrt 

So T “ / — ■■■■- J - 

Yó. 5 1 - - o.oV- (o.ziif 


\J= 25o(l.Sl) 

Ni 


- 54>.4 N 



/¿zo.zs; <p _ -h>»~'o.z5z /4-.o+° 

^ 4 = r sin ¿ = /o sin t4.o4°s 2.43 -*** 

qo X" 1 - 6 ^ /^. ^ /• 452T 

I ZM a - 0 } 7~( <10 -2.4 3) -7¡ (9o +2.43)=o 

™7 r= r - t. 0557 ; 

, f f757 ' ' 

T, ¿M Q -Oi 7¡(45 -í. 4 - ¡r (4S+/.456)*0 

n '• __ 46.45S ^ 

jj- -zrñ T * :/ - oí7r i 

¿i''' ÍF ‘ 0 ¡ o r*r=zoo(t.t!) 

iPJ 

Cotió/ne 4 5et /9iz 

3 0 T ¿ z 949 a / r= /¿>/3 aJ 


r~ / 055 7 /a/3) - 1069 s! 



¿yV? | pr¿>m Prob. b/7fi ctjS 2.4-3 ntm t <5^7.455 


P z - ¿00(9.9*) ~ /*6¿ A/ 


_ 4 

V-A k— \ ¿M a *o; T,(90-2.43)-T(lO+24l)--0 

' ÍV 

/V ‘ ' < 72 .*j , V 

¿ m q z °j T z (45- /A55)- f (454/. 45s)-.o 
43 54 


ofi 


T 7 46.455 ¿ 


71 - 0.937 7 ^ 



1 é 

tó 

\er 

aj. 


Com b Pi <f ¿ 5 Z ^ 

7 96Z / /; = 70/3 A / 

7 45 77 - <744 7/ 

7~= O • 948 ( 94?) -899)4 




M» 2jju.prdfl = 2/ipj | r 2 dr 




0 Rí 


( c- Ri s ) p 


2 , /a 2 P / _ “k t \ 

= 3 (rFr^p CR* -Ri )(S 

s 4 /aP Ko 3 -Rl 3 

3 

Same as £c|. &/ 5a, ^KCefi't 

"Fac+ar 2» 4or poi$ . Na 

<ÍQf*i\d*y\ce . Pressure, yariatia* wLth 9 


\Kjdald ncrt cV\ancj€, 'tht wo mervt M. 





c¿A - 2rrr ¿r 


¡_ -Jp dA -fp a (,- I-Jínr ctr r Zlrp a [j - 

O 


2 _ 2 

= !**.«• 


Po 


3L. 

2/7 O. 1 


M - //¿prcLA =J/Lp ü { r- ~ )ZZ/rJr = 
o 

r ,-f rr/t'P,*' 3 = f/^ La - 




A/7 - iZr-S/n <f> =c / r .y//» 4 

ffO^ZQOfZ) S/'* <P 

<f> r 5 /'/ 7 ' / 0.2 - U. - fon <p 




u 

atrr 


= ± ax \~ 12.0 = f.67|° 

= 8 53“ 

5 - "Yír tan (j* + 0 ) 

:<x A (|.tll% «.53°) = N-m 
3 r\ ( $ -c< ) 

*n(^.53°-|.t>7l°) - t*4o N-m 
3 ^ o Ro 3 -KL 3 

3 ^ p -r 7 ^ . 


ft .«0 


^klMü^r 
C - C 2S /¿) Z 


531+1051 = 1741 N'w 
4M + 1051 =■ 1511 N'm 



r 


cir>' 



¿>/gg 

<J M = jx ,f> A R x r eos <* 

= Jx (k5Ín *)(rd«ear rcos*)(r cm*)\ 

3 r*bL 

M = 2ir/»KrJ sm * c.s l « <1* - sw 

3 C COSV j*M ^ , 3 ! 

- ^kr L- —3— i = 3 "^ kr 1 

22 F-o=^> p * f f sin «x d fi 

ff/z J 

p = J ^'TT r eos <* ^ 

J /2 apir» 3 * -]% 

- ^trkr 1 ] sínV cosida = [_ 3 J 0 

= 3 "irkr L 

5o M « fy Pr 



6/Sí) | d-L — pf 2/7 r) d 5 j/r> ^ usbe*? ¿¿S s dl/caá ¿ 

]!" . . ¿L ~ Z/Tfi (* /»'> ~) at - 

Jt ' 2 2 ce>*/ 2 

Jl 



rf'i Jy¿/5 

rf //2 


=r 277 p 7bs? Z £ *d* 

< /Z * „¿k 

/> L =2/7,0 t-ao^jj 2¿t «fhert ' /o^c/fe 

oí /^ffr */ a , ¿t/* 

Tt 2 


k' 




A>n ’X/z 


* ^ 

A/f- ir, U-p CÍA =/u-p [ti tené. )(zir i +v.r, ~ ) - ~— 

- J ' z 7/ coS°y z 

- >. í\ l / 

- 2r/~P * //Vi * - ' (d *-4 1) 

¿ 4 S«/z J 24 *'*£ £ 

*/ * 


M 7 - 


_ yU.L 


s*"f 


Nlft. 




0 . 693 / 

~¡r : 


O.ZZ! 



fe/gs| Use T-^T.e^ 

íol P= 40 = 1007 N 

o.3(n7 

(jo) 4o0 ^^= *P e P = 1 52.*? N 




mg/io 


e ) jí = 0 . 2.44 



¿y?o 

/yt 9_ e / í f 


-. e r<i") 


P " ' 

m$/G 

ZUTtZ ) _ ¿i? 

v) 7T 

*1^ 

* 

M 

/n 6 - / 7fZ J 

r' 




r= zy /¿ 

j,**í p- /go S/n60* 
- 755:9 ib 
_„/*/* . AW. ? ^ 

’ c - -?r = e 

- //? 2.078 - O. 7J2 
/4 - j/¿>. 73^/rt- - <3. ^ 



±Í«J T*. = T, e ' Mp 


/2.\ O, ' , ( l3 ^0 

(jTcr)e 


^ p= 2. turns +■ 60° 

= *(34>o 4 )+(>g # = 78° a 
<sr 13. (>l r<»^ 

= |7£0 Ib 



é/73 

4 =<-^ 


yk/3 



> /.6 



.4 _ 

2 2 

, /W 9 * 



^9 ~ /.6 



m 

■ V ** ('-*?- 
%»/ 

<?.¿5Í 

*K7 = Z 5~8 try 



O.fcZO 


&/94 1 Use 
(< l ) ko\»jer ¡ 

(lo) Ralse 


Ta.- T.e^ 

50 (^ 1 ) = 7o e. 

P' = 5oCl.«0e 


juir 

J 


“P' = 3+40 K or 



3.44- kN 



<=/<?sJ „ 

r.Pe*+ 

j. 7T 

--/ 5 f°' íy = fc.51 f 

0 - J7 iW. j i 


■ > 1 
P 

r+P= fío 

7" . 

J i 

1 

C£>tH¿Hie f je/ 

A? 

P/W 5íJ s U 

(AS 

P - 180 - 23.7 Ib 

(IT 

^ 7.5<l ■ " b 

< J /eo/¿ 





~ • -> — — ^ . -i ir 

0 = sin gl /2 } (3 =• 

- e ^ s 1.15 = e ° '^ ^ (i - I.STS r«4 «r So. I* 
TVuiS *<M° = a sin - ' ) d = £2/2. m.n 



6/77 formal forte. vir\<W sec+íon SC, ¡s 
N = 5(l-fc) (l.Sl) * 53.1 N «"i friehor 
w»(. is F =T, = ^»N = o.5(5*.l)= 21.4 N 
T x = T,e ^ - 21 . 4 e °' 4(1,/2 ) = 55.2 N 
Nylec*mj eifetts Tht V\cyst rm^s fr*n\ 

A -h> B ; f x = 55.Z M 



p 



P , s- 4 * 

' 99/ 

toheri fi = Tr/ 2 + ¿Q 

Frorri georrietry 

2 2 SU/4 

s 90 0 -49 /?*= 4! S'° 

So (3 = 90+ 2(Al.9i) s ni.C 
0r (5- V * 3.° J ne>¿ 


/ 80 


i 00(9 8/) A/ 


0-4(3.03) 


Jc> P- 98/ € 

= ??/ (3.it) =J¿V7 V 
0 r' 3.i0 /rV 







6//0 1 L = 

75~Cf- ?') A/ = T¡c^ 

7 5( 9- f/J a/ 

/ M(3+¿)2fr 

75(9.9/) ‘/o - /o<S 

Ti 

V.ftyU 

IL ¡0/7 

72.6 * e 

| 

2/. ? y,«. - 2 ^5; y*c= O./fS 

f 

/O A/ 




6/ ib l\ 

Ti 


£¿**/hbriu*n cf A j?/Ws 


\ 

-rT, 

7^ - rriy s/n & 


AO^- 

y_ ' 

7^ z nnj eos £> 



Ti_ 

/V 9 , /»? 9 CoS Q 3Tr /*/z 

e — - — ; — =e 


trtq 

T , " 

J s, r> & 

& - 

■ ZC¡ i ¡ c7r) 20 

» _ e Jr7 A/z _ ¿,747 

£>f ^L. - 

— 4? 

J7T 

2.747 

= 0.214- 



I* Lew. rM„ =o: = 25(15 + ^) 

157. t Ib 

X / \ 6 a„ A , ^-= e üp 

^ * e° ** T, = 61.4 ii 
• \ ) 



Tx Í574» 


o.4M, 

N-, P, P e : ’ 2=F ^ = ° 


(b | N, ( *a • 4 fe)) + rv(x -o- 4(ij) 


'I\í= 

UÁ-t 


= ' Ibl C.- É>L4- = 0 

(?) 

rr 

" 

fz 

15" 

' 2TF x »o*. N,(^i-c>.4 5 |;) 

1 



~Na("* + °-4^-) - & 

(b> 

SftUe (f) 

f (b> ■■ 

N,= 184.5 Ib ¡ 33.5 Ib 



Í+^TMq^G: M- 157.6 Cl°) + & 1.4 (la) 

-o 4^g4.5 + 33.5) (10) M = 1834 )t>- m . 





/T i-óiT 

•' \¡' 
jd^hr & 

V 


T« 


\ 


Cross ¿echón o/ be/t 


2F n SOJ TStn + (rt-JT) j'”-/ - 2 Ja/ J/n JÍ 
or r<¿& - 2 c/AJ J/n ¿ 

2f^~ o’ Tcos 4? t 2/u </V- írr^r) eos ^ 


o r 2yU e¿A/ - <X T 


Com b /’rte jef 



<¿r_ /*■ 
r ' s/«¿ 

r -»■>§ 


^ _ /V>/s/n* 

?»',<? I 

n - l/sin /i¿» - 3. 33 




^ ^ 3fc0- <x = 30 s° or 5.33 {al 
TV, MP azs (S.33) 

■x a £ = £ 


3 n 


I 


(«o 


8<»<- < 'Z;M f = o : X (Vw1*2í.)-T 2 s¡nlf 0\ = o 

Ti. Vvr 33 

t U.3M n 0 ») 


ar 


0.511 h 

From (o.) J h ~ ^.8 mrrv 

C. For ac,+uM ^ireotlrv h = loo n\mj 



^6//Ok I ~°j fT+ e/T) Cc>5 _ r ¿as ¿6 -yU. d*l~p$rd& eos < 

„ <^p/ ^ or ¿CT -yu d* = /) jrco'a & d& 


/f, 


\ 


N 

d\V* \ 


í F n z °j íri-c/r) s/r> ~ *-r s/» ^ 


*/% ¿rtgg P9 rd* \ 

F i C — — ^ i or 7 ~J& A pjrj/rtd a/¿? - c/*J 

£‘//mrna/e d/J $ ¿jC? ¿T */'* & t C&S &J 

, * y, • 

íohich /O oZ/únda^y ¿Orr** 70 r // rociar rt¿>n/t 0 r+i¿tfc »<•**> S £f 

'S°f- /s 7 ~- Ce* 1 * 7 e^Je. ** S ps^(/* * cas a) J& 

,^^{ 0 -*<■>■}, C- 

■*’ r ~i^¡ h uc ‘“" f (l-r^íi-e -Ijucesáj 


^zp- ’ P3** [z/*e /U,r + o-fyc{-*j] 

¿O ^= (n-e 4 **) 

/ ^ /i* 



¿//OI 



ZF n - oj A/ = /¿>OC¿>S 3C>° - P6.6 /6 
/¿a/ = O. 3 íet. 4) - ¿¿-O * 


t (a) 

i 

ZP-O' >r - /oo S/n 3ü>°- 26.0 - O 

t / 




r * - /OO «*//» 30° 4 " Zé.o * O 

mw 

7^u„ *24.0 ib 


(¿) Far 7~- 4o ib t ZF t - O 

f * - ¡oo s/n 3o c t- 40 - O 
/- - iO ib «c /ÍjA/ 





1 From 0 ^**.= 

A \ = "tan 1 O. 30 = (¿.lo 0 ] 5 « C remaiixi ¿itftiiwr 

w j A » 


(©m^a 1 t»"" 0 . 2 o * 



11.31° / Fj tVicmitWci^ 6 

n sii^t j A w<ivii4 

nit . 


From 

N ft 5 
N b 


z:F j =0 : 

l‘i.32 Ib 

- 38.6 Ib 


"tV^art Sli^prij itr\pei\<is 'Fr B ; 
^F^=0'. H + o.2.(3«,l.)"40 sin 15* = Oj M-X.é.3lt 

IF x =o ft>r F 1 -20 Sin |5°- 2.(3 * ° 

F ft = 1 .X 0 ÜJ (F fl ) wt)t = <>.So(l<«. 52 )* 5 .*Mb 
Bec<i«t ■* F ( bol* ^ S slip. 



>4 A 


Nfl/ 3 cf 


5olu+U n V s - 


21^ = O : P+ F a - rrn sin 30* = O 


6/109 | (l) Assume. r\o slippajc until 

% Contact at *8 is lost ; 

¿y a 'v fí = Ne = o 

v\ 1 eX,, f XF * = °' P+ F ft - rr >3 sm 30% o 

e'’* v \A J 

/ ^ i^-Fj=o: Nft -mjCfts30* - 0 

30* ¡ ^M^o- fr " F^r - O 

Solatun ’• P* F ft 5 “" N R ~ 0.8 W»*yvj 
0>)m*V 4 N » * °-25 («-«U^y 0 2r,r "J ^ F « j 

ftssunr\'p‘h*»v irnMU 

Asso>»it r«"t<vt i&nol slípp 1 »^ im-pfftíjj : 

= °£5NIa t ^5* ^í m 6 = 

%F y = o : P + o.25Na “ rnj sinjo* i- N ft = o 

21 Fj *■ o ■ K ft - mj CqlS 3o* - o. 25 1M & ^ ° 

X^o,=o: ? r -0-^5N A r -0‘Z5N c rso > 

SoUtion : P- o.2.32mj^ N A “ 0. 8T8rn^ N 6 -o.o4rir*j 

Sft rortstíon.L sljrpW 0CCv»rs -first dt P~0.232.tir> 


e - tan' 1 ff - M.0+* 

For “tVie ropc^ 

sin 14.04* * <?oo 

R = 1355 N 

0 <• (tí * "han O.? - 33.T°^ ^ so 
4V>eít 1 $, no shfpiM a ni the. 
“F r »c*t iftrv forco. li less "than 


rmx 


= A N 




6//H 



— — / z ?*'? ^ u . — f ~ 2./.&0 

b ~ yo/ce^ '¿/.VO* - 96. 7 r»m 


(a) 



¿m q -°\ r-o.éti 

Tco&6ú a -tO.GF-P=o (b¡ 

2F y - o; r¿/r> ecf+Fo-F-o (L) 

(a) 4 (c ) O . t>d(o. 966) hS 0 -F=O 
O. 4904 H * £“0 A/r /o4. / 4 

AO 0 .966 T +50 ~/o4./~ O 


r= ¿ 2.4 tb 

(b) p- S>ZA( 0 . 5 ) 1 0.6 (/ 04 -¡) P- 93 . 7 /ó 




¿M c - Oj F(2/00 t- ¿zs) - ,2 °° **3 - o t F * 0 41 f mj 

-°J /SOÓmy t 0.4l5rrxy (¿ 25 ) - ZBOO A/ = O A/=0.6Z1mj 
rhui /W ' ^/V « ftW /o. ( «= O.W 

M - Fr = 0. 495 (/ fPO/9. 9/)(o, 325) - 2949 *J-m 

or M - 3.00 ktJ-m 




De /-en ¿ : 

¿F x z °j ° 3 * r Q.966 ma/ +o.5tJ-6o =o 

^ + °' 5 P LhJ -0.866*1-0 

JE/lrytt rtíi fc & $ 


A J- 


60 


60 aJ 


0.7599 +0.7/ 6 /a. 

p/t4*c¡er l 

O. » 66 > Ai - 0. 5 M. tJ - 40 - O 

a j (o.r¿( >- 0 . 5 / 4 ) - 4o 


te) 


Ai 8 


40 


0.966-0.5/4 

CorrtbirTC (a) tf ( 6 ) $ $cf 


( 6 ) 


60(0. 966 -0.5/4.) - 40(0.7519+0. 7/é/u) 

5o/tsc for yu ff je / ^¿c - 0.36 3 (ti - 58.6 Kjj 




- tarv V - ton '(o.^) = ||.3l 

7 2.5 


<* =• -t a*\ 




t<w 


-i 


?r( 5) 


- 4.55* 


(a) Tí^h-t en: M ” Pf t or, O +*) 

F (loo) = éoo ^ -tan (_ll-3|° +■ 4.55*) 

F - 8-5Z M 

(b) koosen *. M *■ Pr tan 

F (loo) = É>oo(^) ta* ll.3r-4.55'*) 
F - 3.56 N 




ZTF^o: N- 500 f'i.&i') c<xZS a = Oj N - 4+50 N 


XF^ ro • T, - 5 ooO.Sl\ sm 25 4 - 0.8(4450) = O 
Tj - 5630 N 


RocW '• 



T = ~V { e 

o.S 

= 56 30 e 



- 7 180 N 




I^athc Wtdjt CL3 QL ULlÚt • 

^!M ft =o: S2.K16- 4koo (3fc^ =o } Me - ISO* Ib 


XK, =o 
Atfedqe *. 


Ma - 4to» + 1300 ®o } Na r 2So<> lt> 

r— P 

F B =03(n»'j| N - líooll 
c 54* 1 


*V°‘ 

2ZF* - a : 


I8&0 “R CG5 5*-0.3R>Sin 5* = R- 17^1 i lo 
•p- 54o-o.3(nM)C^S*+ \m Sm 5'- o 


^ I 3 U> 

UatVxe ^ : XF x *o: " 373 Ib 

But 373 < (o.3)(^8aa^>84o|bj Q Connat sh’p . 



/ r“ = c 

z.nr 2 tt(7P) 


$ - /•arí /tC - forn~' 0.2 S = 

(a) Ti* r<?/se t Asf-= to/r (& + *■) 

- L£' re^ui tSMt • , ,4.^4) 


- /Z9.3 V- 


(6) 7b /oKser <V7 - M/r / <5¿ -<*) 

~ ? 9 / ('o. QlZ) (/4,o4 -J.o-f) 

2 2 

- 9 /. 9 a /* nr) 



6/f.f? 1 jV 

- i 5\o © 



— o • Np -f Nq sm R 5 ° 

- ^i s H & Co* 25* = o 0) 

X^ = o ’• NfcCfcS 2 S°+/i s N 6 sin 2 S 

- tvv^ = o (a.) 


- I.C.Z2Í 

e>G* zs° I a x 

|3 °^ 15 a\\8 

¿V r ■* 'Vm« rM ‘ = o: N a* 

Al» “ Ha (l. 622 a)- mo * toS2S°=0 
' (?) 


rr>3 


"\3 


fry *v CoSZS® + /J<, sin Z5° O.m -»-J í s (Q.42.3) 

Reuriit 0\ <H 3 ) ’* Nft -t-[o.423-^(ol0<>)] Ne =0 

— I.G22N& -+• VJ^ — O. 453 

MvAtwu f¡r*t e V U l. 6 Z 2 i«W. w = r> ^ 53 ™3 

J 1 j 0 1.6*5“ l.470^ s 

E^uci+t "Km CKpressionj *W ^ SoHw- 

yu 3 =- 0.^7 



Cos 


—i}^\ Mo"tior\ do^n ^>lcme ' 

y \ íf. x r - o •. m = bowi) 

r"" 1 N- M>\ M (throu3hout^ 

V\N HFv^O: T,-5 o(9.?i)s(a^o%o.\S^=0 
0.15N \ 

T* = *VU N 
fe = S-^ S(l, °'^ 

m - 1*44- 

Motfion iw\«pend»r^ up <pUnt : 

S \ XF*=o: T, - 5*C1-») S» *«’ 

- 0 . 15 ( 44 »!) =■ o 

3^Vi T '" * 37 N 

0.(5 N \ , jf_ \ 

ila wa o.as£iio* i8c) j 

- T,e M f : “T s ^7e 

m - '78 O 

So ran^t, ií |'2.. , ‘H - rn 1?.o 




. =0.4 A/ 

/^=o; O. 4a/, - A eos 3o =■ O 

¿Ar zcr A/ r 25(9.8/) - A sin 3o°* O 

So/uc i o et A*/47-3*Sj A/=J'*-* **. F-O.AÍSlB.tf 

~ /27.Q fJ 

™/,S S**e (M=4o**m ) > (,27.¿lo.tso¡ = t1.i A fm.) 




N, C30% 0.3 N, S 3o* - N 2 c 30 a -*-o.3N z s 3o°=o 

ZFy o-’ H,s30 a -o.3N,c30“ * 30° + 0^2. c3<^ 

XM 0 -o : ( 0 . 3 ^ + Q.3N^)02)- V (20 c 4-5°) =0 

SoWe Í"o obta'm í N» - II 3- 9 Ib 

< N z = Ibl.C, Ib 
- 70.1 Ib 



fe//23 | j fiooft.gi) N <- + r^ c =0: 5O0(l.Sl) (12.1.3) 

. * ft(loocos4S“) = o } R- ,8S3oN 

I !\ K _ -i 

" L \V \ Friction $ - -ta n jx 

iooco S 45* 'v , _i , x 

mm \ “ Qr\ f O. 2 .ft\ — 1 1 > 3 1 

~~T~ Alie J 

18ócos4S* \ w „ -I _k_ ^ -u “> O-OQX 

-♦*127.3 * <x-xon 2,-nr 2 tt(o.oosJ 

mn\ ^ 

* 3.G4* 


Ro\st lo*A: N\* R r tan ^ +«) 

?(o.l5o) = 8830(0.005^ -tan (u.3!%3.í>4*) 

P «= 78.6 N 

L<w loaA t M * Rr tan ( £-*) 

P ( 0 . 150 ) = 8? 3o ( 0 , 005 ) “tan (lt.3l % - 3.t4‘) 

P= 3<t6 N 






(y- 2 L)jrF 2 =o : NI- g(<?.S|)cos£o* = o J H- 13 . 1 N 
\XF x -.o- F*-P = 0, F* = P 

= o : -Tvj + ?(l.8|)sin 2o’- O t |-y =2t.S N 

F= V^+Fy 1 ' =/< i N---/p* + 2 t.s« : = 0.5(73.7) 

P = 25. 3 N 





d Gfccjr/y #„,ayc 


* £.tZr 



looli.gi) A/ ' p *> 5 9 -O. 4 a/- 98/ sin/o°= o 

n. vP \ ,rn ¿5= o; a/ /■ Ps>" O - w/ /£?•= <? 

^ i-j !5\ jC'" 1 Siitnmo/c N $ 3^ , . 

r^V-^r' pfo$9+0.4Sth 6>) = 18l(o.4cos/0 t#n «f) 

\ .. , „ J5tf.í 


1 0.4AV /Os - 


Cos & +0.4 sin & 


%¡( m e .0.4 ./>(-*"* h>. 4 <m») =o 

Z> 0 -*>» . o *r 

^ Coi 0 + 0.4 St'nC 3 ^ 


Thui s/n9 ~ o.A coi Q f fon9*0.4 t ¿>. 


= > i7f Jm 





fí?/[- e íi + 1 sin O + co^ejzo forrrutK.P 

0 . ton' '/i - ° ¿ 1 9t/e / 0 i 7 ro. »**) * 243o tu 






o • N ft -+- NgSm 0 - 0-4N 8 eos 6 * o 
X. Fj « o : Ng Cc^Q -*- o.^KNg sin 6 - mj * o 
2CMo = 0 • M B ~ 12 [V4~cos 6 - sin^J 

L. 

— c*s o—o 

MvimencaL 5*Wt\on •. I N& * 

- 0.9Gt>rm 

t o = 5.8o* 





ííteU |o-^=r= 5=. !» 

P \ /Í S * 0.3 * J 

/ f^ í \ =0! Fsíne- F = o (\) 

^ÍT' ^ o ^X{\j=o: N-rv^+?tos 0 - o ( 2 ) 

/u r /X" - 7 © IMp‘-0 : ^ 3 ? Sm e - r(r v rs'md ) =0 

/ >\ 6 Y/e ! \/7 . . , , 

¡ ! ^/y VJhen slippin^ imfer>ds ; 

P |N F F= /»iM ( 4 -) 

NuYoefiCol S*ta+lon oí (l) " (4) '• 5%^ J 

E^s. ())- (3) ro&vj V>«. iolv/eA ‘For *P 

p= ■* o rlV Cr 1 »^^ tti.u') 





|.6(l.tf)kN P = 60 kN 

During slipp’mj t k/ 7 @ ^ : 60 = Te 

E<j. fe/7 @ B • T* I.É»(^.?l)e Ak ^ 


Elimínate. ji^p> ¿ ^et T ~ 30.7 kN 
Then e * &0/3 o."! } jn^p * o.^no 
5/2.1 •* T= T 0 cosh ^j|“ ’• 30.7 s T 0 Cosh 



¿>r 30 7=T 0 Cos h To • wuwerícalk *. T k = ^3.8 kN 

. fq X , . 17.CC J 

X* “ Swh — ; tan6 ~ S^k ^38 — o* sio 





1^=0 : mcj sím G - /i 5 N = o 

XI Fj -c> : N - mnj C05 e - P = o (z) 

P(^-Ra)- nr\j Ra eos e - o (j 3 ) 

, m<*sró© 

C') : N= -fe— 

<#■ -m 3 c«e= P 

(3) ■• rv\^ tose)(^ -Re>) - rr\^ R© eos Q = o 

: ’ tar ' e = JLls /~*M ~~ 0,15 l-^(ú. 6 jd 


0 r "tan 0 ~ | - NumWW«l Solution: 0 = U.O^ 



JX = O-i- 


*G>ll34\ -y 

uppsr \pjHeel - 

6 * t + \ + ( 3 i. * 2w j /A 

px- -TF 6 
V*iV\e^.\ ; 

'h' 


0 +“4T**-(3, i- 'K - 22 Tf 

S.s Sí- 


0 


Foraes : í = Ta £ 



T*=TV 




= Te ^c^-^ . 


m 3 


-o.8(rr-d N ) 

= £ 


So - . c j 

De^íce as 6. uV\«¿e *. 

: 3rY -TV -y^ (r * ^r-Tz co$«) = o 

Y = ’t’t 1 * **} 0 «“ 


Por e=¿>0* ; “m-j r O.J87Z. j Y = 0.8fe7mj 



o 


90 





7/1 



/i ' 3- 

/* = 2. í sin 2 
S* = i Cos % %6 

h - 4: eos % 

Sh ~ ~ sin •% S0 


^IT - o : - PS/x. - = O 

- ^ (i Cos %: *b a ) “ C" 4^ S\n \ ~ Q 

4» e=a.," (^) 




su» o: M 2 ^ +^3^ =0 

M % + (- *4 \ — 0 

M= sin 




For a vidual displacement S0 of Ihe levcr ; 
SU s o : Pcoslo°(loo EeJ-go(*í.8ij[75 ^9 c^4o 0 Jt o 

P = 458 NI 




, cacóse) 

\ * ^11=0: PSoc- k(^Q-25co$ft)&j=o 

| A \ p rt= J?5’^© ) S* = fic^ese 

j *v <j= 2l-2£e¿>s6 (m^eoso^d 

| Q/j *f<&m uV\m\ •pt^rtUiv v>iV\?w 

if ^>rwj is arv^-trrVc^el^ 

= 2$ sin e $e 

? (kose>S&V c ^^)teKÍAe;^ -o 

P __ “4-K9 (&\r\ 0 -Sin & Cose^ 

C<>^ 6 

P - 4-ki( tan B ~SÍr\ e) 


Tl3_\ 



R- U.fcTP 




6U = o 



F(zso 6&) - # s(2l'*° - ° 

250 F~ ¿G> - Zoo Cos 5 ¿5 
/ ~ s 0.8 M cas & 



7/7 e = 

7ó r'a/Sc i 

Ov/p"t 

,'rtpu/ 

0-7 i - 

UAork 

ttsarh 

ZS"o ('/<*) 

P(‘) 

P* Í3.3 /¿ 

75 /oim tr~ 

Q. 7S * 

p‘f/) 

P* 46.9 /¿ 

ZSOC‘/4) 



7/6 | 6U*o 


- f>> y ó ( Ó 9 -t- ¿L Cj 6 &) +■ Arf 

/V7 S m J / Ó CO * 9 - A S / rt &) 






C 5¡f) 6 - pcoi & C z P cfn 9 
c /n 9 = V46*-h l / h '/(¿b/hf-l ( SQ C - PÍ(U/h)~l 






p6'(Zbs/r>6 )~m¿6(b 

= O 

- r*nj (6c.os& -hsmd)iQ 
P />•*£(/-%*»«*) 



7/» I 

sxr = 0 : IÍ 1 OFS 6 -O.+(lfeOFS0)-IOO(l.8l)(l5OS^ 
O.fc ( 16 o) F = wxi (&) j F = (o 1.3 N 



7/72 6& - r/r/u*' ary* a/ 

The» ¿G/ao' " " " 

outpvt "s or* _ //io(*9/+o) Ufo . 

30*6 *o(<M % 




U ~ b 3 " 2 . Sw 2. 

X = Y\ (.2- b sin ^¡r) * ^b Cos "i 

SV * G : PStt + r\ (£»"j)Sj = 0 

P(nb cos | ^ 9 j *^2.ir\roj (- ^ S\n 2 . S Q ) 
P = % 

P does nat~ dcf>cnJL on 't'he ttUYnbfr d "f 
5ec-tíons T> reservt . 



É+ I 



Lj = ¿> COS-J; ^ Sij = “ 2 . a. ^0 

SlT * o : M ^ (Sj -+- * ( 2 ) Sjj =0 

-^-^8 - _ ^nmnj Q- si« ^ 'bG) 

l * 0 

M - x¿.nrnjb sin ^ 

f^l <4<>es depcn^ on "t>ie. number- n o"P SC c tlorvs 


prescfrt, 




vj ft = 4 SmO^ SB 

^ * 2UÍn6, = 2Í^5& ^ 

SU - o: -MS6-*- + 

- M-SB + rr\j (J^ c&S&So) + C2rr\j O C.*s B S&) 
-V r<\^ (^2.4 Coi 6 — O 
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Work done ¿y each P /s 

( Peas | )é« 

Work e/omc ¿y '* 

-rrtj ¿fe* *' n °) 

$L/z0' ¿Pb Coi j ¿9-7b*rt’)¿oi& &0 

- O 

Pees— - my cose 

coso 

p -- ,n *-¿rñ: 



T/ZSJ 

* neccssarj moroeryt WÚthout ■fric'tíon 
Ue-t j2> - aivj\e ’tWróa^K 

wV^icH Scr^>i tuí'rxs 
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<5 a. - -L- Se • ateo // jt - /<?*»$>* «/ 

</ ^ . 5 i 2 

C0*«ecfi«9 /">*-, J ^ e. -h c 
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P-3.S k*/ 
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^ = ¿/róbeosle - mateóse; frr6 «¿>, 2Áb x a>s x o(^6 

/% u9 (d*V ) /i ¿y-; /> 2/r b x ces *°í > 

'd6 x, 6zo 2 
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A/zz\ d.Z=y z c¿A -y 2 xc/ y =y l (y X U) =(y% ) *y 



> x 




= 5/. 2 m' 


<w x * x 1 ) 

= ¿ ( 4 1 - £*«]’)<* 
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Ijl = l.5 r nR 4 ’- 2.(-feR*K 3 ) 

( CL rc<lukcVl&r\ oí lO.GlTo^ 
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k* - kj *fo f the prese nt 
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X^= (Soo)(ioo) 3 r ioo(5ao)(l5^5o)*J- 4o.8(lO S )hm 4 
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